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HUGE STOCK 


FILTER PAPERS 


Available at cheaper rates than manufacturers’ 


Rs. A. P. 

I. Whatman No. 42, [2.5 cm. - 4 8 O pkt. 
2. No. 4, 9 cm. | 
3. J. Green Analytical Filter Paper 

4. Agar Agar Filter Paper English 

50 cm. - 1000 ,, 
5. Filter Paper Postlip or Green’s 

English diam. 50 cm. 640, 

18.5 cm. 240, 


QUANTITY DISCOUNT UPTO FIFTY PER CENT. 


Ask for full particulars from— 


THE SCIENTIFIC APPARATUS & CHEMICAL WORKS | 
LIMITED | 
CIVIL LINES, AGRA 
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SACCHARIMETERS 
NOEL DEER PATTERN 


TO-MORROW’S INSTRUMENTS TO-DAY 
AVAILABLE FROM IMMEDIATE STOCKS 


SIMPLIFIED OPTICAL PYROMETERS 


(AMERICAN MAKE) 


A Triple Range Instrument with three separate direct reading 
temperature scales 
1400°F—2200°F ; 1800°F—-3400°F ; 2200°F—3700°F 


AEROGEN PETROL AIR GAS 
GENERATORS 


A portable self-regulating. electrically-driven generator to work 
on 220 volts A.C. or D.C. suitable for 20 Bunsen Burners 


HILGER VITAMETER 
ALL METAL MODEL 


For Vitamin A Assay 


(BELLINGHAM & STANLEY, Ltp.) 
For tubes upto 400 mm. complete with Electric Sodium Lamp 


SOR STANDARD MODEL 


Capacity 2 Gallons. Complete with 2 HP. Motor to work on 
440 volts A.C. 56 cycles 3 phase 


RAJ-DER-KAR & Co. 


COMMISSARIAT Bidg.. HORNBY ROAD 
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Telegrams: TECHLAB Phone: 27304 
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50 YEARS OF SERVICE 


IN THE CAUSE OF SCIENCE 


THE FIRST FOR ANY SCIENTIFIC FIRM IN INDIA 


AS EARLY AS 1903 


Department of Public Instruction, Punjab, 
Educational Exhibition 1903 


Certificate of Merit 


FIRST CLASS 


Awarded to Messrs. Hargolal & Sons, 
Science Workshop, Ambala, for Scientific Apparatus 


Lahore 
Dated 1st July, 1903 


Director of Public Instruction, Punjab 


(Sd.) K, B. THAPOR 
Secretary to the Exhibition 


AND IN 1946 


| was very pleased with the progress made by Messrs. Hargolal and 
Sons in the manufacturing of scientific instruments, when | was 
conducted around their works by Mr. Nand Kishore, the Proprietor of 
the firm. My pleasure was enhanced because he was a student of 
the Government College when | was on the Staff. The firm has a 
progressive outlook and has high standards. It has already an 
All-India reputation, and | am certain that with the new opportunities 
which are bound to arise, it will rise to still greater fame. The work 
the firm is doing is of immense importance to education and to 
its expansion and improvement inthe near future. | hope therefore 
that Messrs. Hargolai and Sons will receive every encouragement 
from Government, as well as from the University and private 
educational institutions. 


I wish them all success. 
(Sd.) G. C. CHATERJI 


2—10—46 D. P. I., Punjab 


Phone ‘173’ H.O. Ambala Cantt. Tele. HARGOLAL 


Hargolal & Sons 


The Science Apparatus Workshop 
Branch :—27-A Linga Chetty Street 
MADRAS, CGC. T. 


Agency Offices at 


LAHORE, DELHI, PATNA, 
HYDERABAD (Dn.), BOMBAY, 
JUBBULPORE and SAUGOR 


RESEARCH FELLOWSHIPS 


I. Applications are invited for eleven Research Fellowships 
under the Indian Research Fund Association of the value of | 
Rs. 250 per mensem each. Nine of the fellowships are | 
reserved for medical graduates possessing qualifications included 
in the Schedules of the Medical Council of India and two are 
open to persons holding a Master’s Degree in Science of a 
recognised University. Applicants must be prepared to work 
whole time and will be debarred from private practice. 


2. The fellowships are open to men and women and will 
be tenable for a period of two years from the Ist April, 1948, 
subject to a satisfactory probationary period of six months. A 
contingent grant of Rs. 250 per annum will be given in addi- 
tion to the fellowship of Rs. 250 p.m. This contingent grant 
is meant to meet expenditure which cannot be met by the 
College or Institution at which the Research Fellow will con- 
duct his or her research. 


3. All applications should be on the prescribed form, 
copies of which can be had from the Secretary, Governing Body 
& Scientific Advisory Board, Indian Research Fund Associ- 
ation, Hutments Civil Block No. 36, Behind South Block, 
Imperial Secretariat, New Delhi (4). | 


Application form must be accompanied by 30 typed 
copies of a note on the proposed research. Detailed instructions 
regarding the preparation of this note will be sent along with — 
the application forms. Selected candidates will be required to 
come for an interview and will be allowed one intermediate 
class railway fare each way for the journey. 


Applications should be addressed to the Secretary, Govern- 
ing Body & Scientific Advisory Board, Indian Research Fund 
Association. Hutments Civil Block No. 36, Behind South Block, 
Imperial Secretariat, New Delhi (4), so as to reach him not 
later than ist October, 1947, 
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ORGANIC CHEMISTRY 
Revised and enlarged fourth edition 


By P. B. SARKAR, D.sc., F.N,I. 
Director (Offg.) of Technological Research, 
Indian Central Jute Committee. 
ist Ed.—June 1942 4th Ed.—July 1946 
vi + 578 Pages Cloth Bound Rs, 7 


“It is an excellent book satisfying the 
requirements of our syllabus.” 
V. LAKSHMINARAYANA, M.Sc., B.Ed. 
Govt. Arts College, Anantapur. 


JUST OUT! 
ELEMENTARY 
PHYSICAL CHEMISTRY 
By S. R. PALIT, 
6th Edition (Revised & enlarged) Rs. 5/8 

“This book can be unhesitatingly recom- 


mended to any B.Sc. Pass Course student.” 
Sir J. C. GHosn. 


Your enquiries for 


MICROSCOPES 


BY 
R. & J. Beck Ltd. (London) 
Are invited by 


LAWRENCE & MAYO (India) Ltd. 


Bombay—274, Hornby Road. 
Caleutta—11, Government Place East. 
Bangalore—+B, South Parade. 

New Delhi—76, Queensway. 


Lahore—9, Shah Din Buildings, 
The Mall. 


Lucknow—Mayfair Theatre Building, 
Hazratganj. 


Madras—17, Mount Road. 
Simla—5, The Mall. 
Rangoon—81, Phayre Street. 


INTERMEDIATE PHYSICS 


By Pror, N. N. BASU, M.Sc. 
AND 
Pror. J. CHATTERJEE, M.Sc. 
lst Edition—1936 9th Edition—1946 
Complete in two vols. 


VoL. I 
GENERAL PHYSICS, HEAT & LIGHT | 
x + 480 pp. 262 Figs. Rs. 5 | 
VoL, II 
SOUND, MAGNETISM & ELECTRICITY 
vii + 522 pp. 451 Figs. Rs. 5 | 


Exposition lucid and treatment exhaustive. 
as a text by several univer- 
sities. 


A TEXT-BOOK OF 
INORGANIC CHEMISTRY 


By P. K. DUTT, m.sc. (Gold Medallist) 


Prof. of Chemistry, Ashutosh College 
Calcutta Rs. 3/12 


1st published—1944 2nd Edition 1946 


This much enlarged edition fully covers 
the Intermediate syllabus of Indian 
Universities. 


Current Sctence 


A monthly journal of science devoted 
to the publication of the latest advances 
in pure and applied sciences. 


Issued under the auspices of the 
Working Committee of the CURRENT 
SCIENCE ASSOCIATION, with the Editorial 
co-operation of prominent scientists 
in India. 


Annual Subscription: Rs. 6 or 12 sh. 
Single Copy: Re. 1 or 1s. 6d. 


(Postal and V.P.P. charges extra) 
Advertisement rates for single insertion 


Full page Rs. 36 
Half page » 20 
Quarter page ,, 12 


(Special long-term contracts on application) 


Particulars from: 
THE Hon. SECRETARY 


CURRENT SCIENCE ASSOCIATION 


MALLESWARAM P.O., BANGALORE 
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COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH 


The Council invite applications from candidates possess- 
ing high scientific qualifications for the following posts in the 
National Metallurgical Laboratory to be established at Jamshed- 


pur. 
Assistant Directors — Five posts. Rs. 600-25-650-35- 
1,000-50-1,200- 
100-1,500. 
Senior Scientific — Seven posts Rs, 350-25-550-30- 
Officers 700. 
Junior Scientific — Thirteen Rs. 250-25-400- 
Officers posts 450-450-500. 
Scientific Assistants — Twenty-six Rs. 150-10-300- 
posts 20-400. 


The Council propose to make a selection of staff at this 
stage and offer appointments as the laboratory develops. It 
may be necessary to depute selected candidates for training 


abroad in certain specialised type of work. 


Forms of application and other particulars can be obtained 
from the Office of the Secretary, Council of Scientific & Indus- 
trial Research, P.—Block, Raisina Road, New Delhi. Last date 
for submission of application is 30th September 1947. 
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‘NOVARSENOBILLON” brand 


\\ neoarsphenamine is the drug of choice 
in primary and secondary syphilis. 
It is of value also in later stages of 
the disease after preliminary treatment 
by bismuth or mercury. 
‘NOVARSENOBILLON’ is specific in the 
treatment of yaws and rat-bite fever. 


\ SUPPLIES 
In evacuated ampoules of : 
0.15 gm. 0.45 gm. 0.75 gm. 
0.30 gm. 0.60 gm 0.90 gm. 
\ 


4 


TRADE HARK Y 
\ 
\ = 


Vol. XVI] AUGUST 1947 [No. 8 
PAGE PAGE 
Indian Independence Day 235 Abnormally Heavy Rainfall in India— 
Temperature Inversions in Tropical Air 
Training of Power Engineers in India. Masces. 8. L. Matuexas 245 
M. S. THACKER 236 The Centenary Celebration of the Chemi- 
meiges F cal Society, London, and the Eleventh 
Industrialisation of the Indian Continent. International Congress of Pure and Av- 
SANKALCHAND C. SHAH «2 plied Chemistry 247 
241 Indian Standards Institution . 249 
ritish Fishery Research in Arctic an. Sete te the Milter 250 
The Vanaspati Problem. V. SuBRAHMAN- Reviews . 261 
YAN AND S. S. DE .. 242 Science Notes and Sous 265 


INDIAN INDEPENDENCE DAY 


TH! FIFTEENTH OF AUGUST is of momentous 

importance in the national struggle for 
Independence of India. In the _ history 
of the world the day is of unique signifi- 
cance. For, unlike America and Ireland 
which achieved their independence through 
war and bloodshed, India has won her 
freedom through peaceful and yet more 
compelling self-travail. All thanks to 
MAHATMA GANDHI and the Spirit of the East, 
a new weapon worthy of civilised humanity 
has been forged for resolving conflicts be- 
tween great nations. From this day onwards 
India attains her due status in the Councils 
of the world. We have reason to hope 
that her persuasive voice of Justice will 
quench for all time the threat of war 
among men. 

For India herself, the fifteenth of August 
will always remain a day of prayer, and 
grateful remembrance of all the martyrs 
who struggled and laid down their lives for 
the righteous cause of liberation of India 
and all oppressed humanity. This will ever 


be a day of new hopes and of dedication to 
new efforts. . 

With a National Government installed in 
Delhi, Science enters on a new _ phase 
of development. As PaNnpit NEHRU has 
rightly said, science alone can solve the 
problems of hunger and _ poverty, of 
insanitation and illiteracy, of superstition 
and deadening custom, of a rich country 
allowing its people to starve. If we are to 
come up on a level with sister states in 
the world, speedy progress is to be achieved 
both in basic and applied sciences. We 
assure our National Leaders that the enthu- 
siastic co-operation of scientists is at the 
service of the Nation in building up an 
India worthy of #me long-cherished dreams 
of her children. With the advent of free- 
dom so much that seemed impossible only 
a year ago is now easy of achievement that 
we might not be considered too optimistic 
if we prophesy that the era has begun for 
India of peace and prosperity through 
scientific progress. 
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TRAINING OF POWER ENGINEERS IN INDIA 


[NDIA IS INDEPENDENT. In the wake of her 

independence will follow her industrial 
development and expansion. For the indus- 
trial expansion of India the Electric Power 
Development must receive its due import- 
ance. This importance has been acknowledg- 
ed by the Government of India. In India’s 
power development the training of Engineer- 
ing personnel is undoubtedly one of the most 
important things that the country has to 
concern itself with. Hand in hand with the 
electric power development programme, 
provision must also be made for the train- 
ing of the Power Engineers, for without 
trained personnel the great plans now 
under contemplation cannot mature. We 
are planning to increase the electrical gene- 
rating capacity of India. It is planned to 
increase this by approximately four million 
kilowatts in the next five or six years. Only 
this small increase will involve more than 
trebling the number of her Electrical 
Engineers. With the enormous potentialities 
of development in this field existing in this 
country, an ever-increasing number of en- 
gineers will be essential. With the electrifi- 
cation, as existing industries grow and new 
industries are established, bigger demands 
for the engineering personnel will arise. 
Urgent and immediate attention, therefore, 
is to be given to the training of Power 
Engineers for our power developments, 
without whom our plans will not be pos- 
sible. 

The position of India in this connection 
is the same as what existed in Russia and 
Japan when they embarked on their elec- 
trical power development. Their first efforts 
were to train a large body of technical per- 
sonnel. Now that we are moving to take 
measures in the development of our power 
resources, our first consideration should be 
directed towards the creation of technical 
personnel with specialised knowledge in 
this field. India must depend on her own 
nationals for specialists. Foreign help, 
which we might and would need at this 
stage, should only be the initial makeshift. 
To import foreign help would also be a 
costly affair as whatevér can be obtained 
from other countries would only be by 
attractive remuneration, and/or by foreign 
interests. A number of foreign experts have 
been invited. In the initial stages, we 


might have to invite them in a larger num- 
ber. A number of our young Engineers 


are also sent abroad for training. These 
young men, when they return, would form 
a nucleus of technical personnel, but a very 
small one. Again, the facilities for training 
accorded to our young engineers, whom we 
have sent abroad, are not what they should 
be. Numerous and repeated complaints are 
received from them. It has to be acknow- 
ledged that co-operation at this stage of the 
industrially advanced countries for the 
training of our students has to be sought. 
It is hoped that friendly gesture will arise. 
This, however, is not the aim. We must 
arrange to train our personnel ourselves ; 
for a number of years engineering person- 
nel will be required in large numbers in 
India. For the electrical development of 
India there is an immediate need of pro- 
perly trained engineers with training in 
Power Engineering at a higher level than 
is now given in our Engineering and Tech- 
nical Colleges. With the rapid increase in 
the electrical generating capacity in the 
country, unless proper trained engineers are 
soon available, it might easily create a main 
bottle-neck. 

To this purpose, the authorities of the 
Indian Institute of Science prepared and 
sponsored a scheme for training of Power 
Engineers. This received the blessings of 
the Government of India. Thus came into 
being the Power Engineering Department 
at the Indian Institute of Science. This de- 
partment will form a training centre for 
Power Engineers. In this department will 
be admitted engineering graduates from 
the Indian Universities. The course would 
be a post-graduate one of two years dura- 
tion. The object of the course is to provide 
instructions in Power Engineering (Hydro 
and Thermal) so that the product of this 
course, after this training, immediately pre- 
sents material for superior positions and 
fill them and discharge them with confi- 
dence. The graduates in Engineering in 
India when they emerge from their college 
courses do not possess sufficient knowledge 
and experience of power engineering, either 
in planning or operation. Adequate facili- 
ties do not exist in this country. The 
training proposed for the Power Engineers 
is to provide a training ground in India, 
which other countries like the U.K. 
and the U.S.A. have. The post-graduate 
power engineering department is, there- 
fore, created for imparting specialised 


| 
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training in power engineering to selected 
civil, electrical and mechanical engineering 
graduates, for producing adequately quali- 
fied engineers for power development, for 
electric supply industry, and also for large 
industrial undertakings having their own 
generation plant and/or electrical equip- 
ment. 

The course will be divided into 3 sections 
of Power Engineering, Civil, Electrical and 
Mechanical. Civil engineering graduates will 
specialise in civil work of Hydro-Electric in- 
stallations, Mechanical engineering grduates 
in Thermal Power Stations, Boiler House and 
Boiler House Economics, Fuel Research, and 
the Electrical engineering graduates in Elec- 
tric power generation, transmission and 
distribution of power and its utilization. The 
theoretical training imparted to the young 
graduates will be of an advanced nature 
and so arranged as not to overlap or be 
of the same order or standard as the theo- 
retical training which they have had in 
their Engineering Colleges. The students 
specialising in one of the above three bran- 
ches will receive ancillary training in the 
relevant portions of certain subjects com- 
mon to all the three branches which are 
considered essential for the proper all- 
round training of Power Engineers. Besides 
this, the training will also include prepera- 
tion of co-ordinated designs and drawings 
and typical co-ordinated power projects. 

The course will be divided into two periods 
of one year each. One year for the theo- 
retical training on the above lines and one 
year in practical experience in their special- 
ised subjects. Apart from an_ intensive 
course of training in the well-equipped 
laboratories and other plants of the Power 
Engineering Department (which will coin- 
cide with the theoretical training period), 
in the second year, outside practical training 
facilities will be arranged for the students 
with large private electricity supply under- 
takings, provincial authorities, and in other 
Government planned projects under con- 
struction. For professional engineers no 
such national training scheme exists. Nor 
is it realised generally that the degree 
of responsibility hitherto shown by the em- 
ployer towards an apprentice trainee is 
almost nil. A number of cases exist where 


apprenticeship is exploited as a means of 
cheap labour confined in narrow limits and 
limited sections of the engineering works 
where they are sent. It is here that assist- 
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ance will be sought from the Government 
to ensure and take such steps that, in the 
practical training and experience of these 
students, necessary facilities and latitude on 
a wider margin than hitherto acknowledged, 
will be given. 

Considerable thought and importance has 
been given to laboratories, their equipment, 
and other plant. These consist of a well- 
equipped Thermal Power Station, Electrical 
Laboratory, Hydraulics and Hydro-dyna- 
mics Laboratory, Materials Testing Labora- 
tory, Electrical and Mechanical Workshops, 
and a High Voltage Engineering and Re- 
search Laboratory. The Thermal Power 
Station will form the centre for providing 
the practical training. It will be equipped 
on modern lines and with reasonably ade- 
quate plant. The equipment in Hydraulics 
and Hydro-dynamics Laboratory will also 
provide means for special tests and research 
work on _ different problems. Materials 
Testing and Electrical and Mechanical Work- 
shops will serve their own useful purposes. 
In the Electrical Laboratories is included an 
A.C. Network Calculator. This Calculator 
will be made available to other large elec- 
tricity undertakings and Central Technical 
and Provincial Power Boards to solve their 
problems. This equipment will solve prob- 
lems such as finding out fault currents at 
any point in a complicated and _inter- 
connected power system, best position for 
any new generating station and its installa- 
tion, interference with communication lines, 
etc. The High Voltage Engineering and 
Research Laboratory forms a section of the 
Power Engineering Department. The equip- 
ment in this laboratory will be capable of 
producing a three million volt surge, one 
hundred thousand amperes current surges, 
and a million volt A.C. power testing. 


The High Voltage Laboratory will serve 
needs for research, in special power prob- 
lems, experimental work for transmission 
lines, and closely associate itself and render 
assistance to such allied subjects and in- 
dustries. Arranged and co-ordinated with 
the power plant and the high voltage labo- 
ratory, there will be erected a length of 
overhead E.H.T. transmission line. Apart 
from the routine testing and operational 
work on this line, it would be used for ex- 
perimental and research work for any spe- 
cial problems of the transmission line 
designers and engineers in India. In the 
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Power Engineering Department importance 
will be attached to research work. There 
is very small amount of engineering research 
being conducted in the Universities and 
Technical Colleges in India. Research would 
be made a prominent feature, and it should 
help the student to appreciate the attitude 
and technique of science in seeking to en- 
large the réalm of scientific knowledge and 
this attitude he must have if he is to be 
a creative Engineer. 

The intentions also are to arrange and 
invite specialists and acknowledged experts 
in various branches of electrical engineering 
in particular reference to power generation 
and development, to give a course of lec- 
tures in their specialised spheres and prob- 
lems. It is here that another course could 
profitably be arranged. A course of short 
duration for Professional Engineers which 


would serve as a Refresher Course, would 
be provided. The experts, who would be 
invited, will not be restricted only to this 
country but from other countries of the 
world—U.K., U.S.A., Russia and others. 
These experts would discourse on special 
problems which confronted them, the 
methods they adopted to get over their diffi- 
culties, and discuss with our engineers prob- 
lems that might be confronting us and sug- 
gest from the light of their experiences 
possible remedies and solutions. With the 
birth of this new training scheme at the 
Indian Institute of Science, let us hope, 
would be born similar and many other 
scientific and technical training and re- 
search centres, and India would produce 
within herself her own Scientific and Tech- 
nical Personnel, second to none. 


M. S. THACKER. 


INDUSTRIALISATION OF THE INDIAN CONTINENT* 
SANKALCHAND G. SHAH 


pus geographic distribution of India’s 
natural resources makes it clear that 
industrial and economic planning of the 
country should be a subject of the Federal 
Centre. In order to achieve a progressive 
economy a Central Planning Commission 
should be appointed immediately, as the 
A.-I.M.O. has already recommended, to 
evolve a ‘single cohesive plan for the whole 
country by integrating all regional plans in 
close association with all Provincial Gov- 
ernments, States, and industrial organiza- 
tions’. 

The United Nations’ Far Eastern Group, 
in a report issued by them, lists the follow- 
ing as the main obstacles which retard eco- 
nomic reconstruction in the Far East—poli- 
tical and social unsettlement ; training and 
education of personnel ;_ provision of capi- 
tal; foreign exchange resources; equip- 
ment and materials; monetary disorders 
and inflation; basic consumer goods and 
services; and application of technology and 
research. I may say that these obstacles 
exist in this country also. 

The industrial activity of India has in- 
creased only by about 15 per cent. during 
the last ten to twelve years. Russia by a 
determined planning of industries has in- 


* Text of the Address by Mr. Sankalchand G. Shah 
tothe All-India Manufacturers’ Organization, 20th July 
1947 at Bombay. 


creased its per capita income by 3% times 
in ten years as a result of investing 4,700 
crores of rupees in industries and 1,860 
crores in transportation from the savings of 
the people. The Bombay Plan suggested 
that in fifteen years we could increase our 
national income by three times and double 
our per capita income by investing 3,475 
crores in industries and 1,300 crores in 
transportation. 


FIVE-YEAR PLANNING ADVOCATED BY 
Sir M. VISVESVARAYA 

Sir M. Visvesvaraya pleaded at the last 
Annual Conference that an annual invest- 
ment of Rs. 300 to Rs. 500 crores should be 
sunk into new industrial enterprises in the 
next five years if the Industrial develop- 
ment of this country is to be a fait accompli. 

This advice of our veteran President— 
himself one of the greatest industrialists of 
India—must be acted upon in time, as by 
further indecision and theorising, valuable 
time will be lost, losing a start, that would 
enable Indian industries to brace themselves 
to meet foreign competition. Enough of 
“Paper Planning”: we want concrete 
action. 


FOREIGN CAPITAL AND JOINT VENTURES 


I have stressed already the urgent need 
for the rapid industrialization and also the 
early necessity for planning the same. The 


[ Current 
Science 


Al 

qu 

ca] 

ne 

an 

be 

ta 

p! 

Tl 

Ww 

th 

ge 

Ci 

te 

o! 

b 

fe 

a 

h 

d 

b 

t 

t 

1 

| 


No. 8 ] 
August 1947 


question now naturally arises, “Is sufficient 
capital available in the country to meet the 
needs of our industrial development ?” 
I submit this is a matter of utmost import- 
ance to the country as a whole and should 
be tackled forthwith. 

I believe there is not sufficient capi- 
tal in the country for any large-scale 
promotion of heavy and key industries. 
There is a fairly large amount of hoarded 
wealth in the country. I am of the opinion 
that for some years to come at least the 
general public will hesitate to invest their 
capital readily in new ventures as we lack 
technical experience and the “know-how” 
of production at present. Confidence could 
be created in the public if foreign technical 
co-operation can be secured. It is, there- 
fore, essential to invite both foreign capital 
and technical co-operation for starting 
heavy and key industries in India at least 
during the next few years. While it may 
be preferable to obtain foreign capital 
mainly in the form of loan, I am of the 
opinion that it will be more advantageous 
to start joint ventures with the co-opera- 
tion of foreign industrialists. This question 
of Joint Ventures was personally discussed 
by me with many foreign industrial and 
business leaders while I was abroad recently 
as a member of the A.-I.M.O. Delegation. 
Most of them agreed that in all such joint 
enterprises the controlling interest should 
be predominantly Indian and that manage- 
ment also should be entirely in Indian 
hands. The share capital to be supplied by 
Indian industrialists and the foreigners may 
be, say in the ratio of 60 :40 or thereabouts. 
The foreigner would subscribe his share of 
capital in the form of capital goods, machi- 
nery, services and supply of technical in- 
formation. The Indian industrialist would 
subscribe his share in the form of buildings, 
labour, management, working capital, etc. 

STATE AND PRIVATE ENTERPRISE 

There is, however, one obstacle in this 
connection. There is a growing suspicion 
in the mind of many foreign industrialists 
and technicians that the National Govern- 
ment of India may nationalise large-scale 
industries in the course of the next few 
years. This suspicion may be baseless, but 
it is there, and early steps should be taken 
by the Government to remove it. I do not 
propose to go into detail on this question 
of relation between State and private enter- 
prise as it was fully discussed at our last 
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Annual Conference at Delhi. I welcome in 
this connection the Hon’ble Pandit Jawahar- 
lal Nehru’s statement: “In the present stage 
there will have to be inevitably a great deal 
of private enterprise. I do not want to 
interfere with them. But if you are going 
to plan, even these private enterprises must 
function within that plan.” 
GERMAN EXPERTS 

I now turn to the very important subject 
of securing first-rate experts for starting 
and running our industries. As a result of 
my personal investigations while abroad, I 
am of the opinion that it would be highly 
advantageous for us to have experts from 
Germany. Experts from other countries 
such as the U.K., U.S.A., or Continental 
Countries are not generally available due to 
the demand in their own countries for post- 
war reconstruction, or even if available, can 
be secured only on very high salaries. 
Further many of them will not like to stay 
in India for any length of time and will 
at least like to return to their country at 
intervals, and this will naturally prove 
very costly. In the case of German experts 
they are willing to leave their country and 
settle in India, as the future of Germany is 
more or less sealed at least for the coming 
twenty to thirty years, and as they are not 
hopefui of their future in their own country. 
I, therefore, urge that it be taken up with 
the Government of India immediately, and 
that they be moved to secure for industrial- 
ists the services of the best available tech- 
nical experts from Germany. 

CAPITAL EQUIPMENT 

I would also like to refer in this connec- 
tion to the question of obtaining capital 
equipment for our industries. We have 
pressed the Government of India on so 
many occasions that there should be the 
fewest possible restrictions on the im- 
port of capital goods from abroad. Partly 
as a result of this agitation, I am glad to 
observe that the Government of India have 
revised their import policy. In their Press 
Note, dated 16th May 1947, they have an- 
nounced that licences for importing a number 
of types of machinery and certain essential 
raw materials will be granted freely. While 
I welcome this, I regret to note that automa- 
tic revalidation of licences, which expired on 
the 30th June 1947, has not been permitted 
in the case of capital goods, though the same 
has been done in the case of a number of 
other articles. I find no valid reason for this 
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discrimination and, therefore, urge upon the 
Government of India to remove it forth- 
with. As regards obtaining capital goods, I 
would like to make a suggestion. Till now 
the country has been looking forward to the 
U.K. and the U.S.A. mainly for obtaining 
its requirements of capital goods. There 
are good prospects for obtaining the same 
from Continental countries such as Sweden, 
Switzerland, France, Belgium, Czechoslova- 
kia and others, and I would like to urge that 
they be explored and availed of immediate- 
ly. Furthermore every effort should be 
made for obtaining India’s share of repara- 
tions from Japan mainly in the form of 
capital goods. Before I conclude this sub- 
ject of capital goods, I would like to stress 
that special attention should be paid to the 
local manufacture of machinery with the aid 
of foreign experts where necessary. In the 
beginning the quality of such machinery 
may not be high or quite up to the standard, 
but with the passage of time and with Gov- 
ernment’s support and encouragement it is 
bound to improve. 
TAXATION 

I now pass on to the subject of Taxation. 
At present the Indian industries are subject 
to an intolerable burden of taxes. If this 
continues, I do not know from where will 
Companies and individuals get money to 
build, equip or expand their activities. I, 
therefore, submit that the present severe 
rates of taxation should be revised and 
reduced, and part of the money now flowing 
to the Government Treasuries from indus- 
tries should be diverted to its most fruitful 
and productive channel, viz., the develop- 
ment and maintenance of industrial enter- 
prises. This step is necessary if Indian in- 
dustries are to carry on successfully in the 
future when more competitive conditions 
will prevail and also to undertake the ex- 
pansion which is contemplated under vari- 
ous post-war industrial expansion schemes. 
I would like to make a suggestion in this 
connection. During the course of discus- 
sions in the Central Legislative Assembly, 
the Hon’ble the Finance Member assured 
that a Committee of Experts would be set 
up to examine the provisions of the Income 
Tax and E.P.T. (Amendment) Act, 1947, 
and to make recommendations to Govern- 
ment to remove the difficulties in the Act 
and to suggest how Government could make 
it more effective and easy to administer. 
This Committee has not so far been set up 
by the Government, and I urge that it be 


Science 


done without any further delay and that 
representatives of Industrial Organizations 
like ours should be included in the same. 
RESEARCH 

Another important problem facing the 
Indian industries is that of provision for 
industrial research. Under the urgent and 
pressing needs of War, new types of ma- 
chines and materials which were not dreamt 
of formerly have been discovered. Progress 
in industrial research is vital to India. Our 
country has vast and varied resources of 
wealth, but they will be useful only if they 
are made to serve industrial needs. I am 
glad to note that our National Government 
is alive to this desideratum. Provision has 
already been made for starting a number of 
research laboratories in the various parts 
of the country, and I am confident that we 
may expect further progress in this line in 
future. 

IMPORT-EXPORT CONTROLS 

I have often criticised in the past our 
Government’s import-export control policy 
which hampered the growth of indigenous 
industries. I have also urged that the best 
possible use of India’s foreign exchange 
resources should be made by restricting the 
import of some consumer and non-essential 
goods. In the Press Note on Import Trade 
Control issued by the Government on the 
16th May 1947, I notice with satisfaction that 
there has now been a marked change in 
Government’s policy. It has been an- 
nounced that no licences would be granted 
for about 350 items. Another welcome 
announcement already referred to is that 
henceforth licences for import of capital 
goods, machinery, and certain essential raw 
materials will be granted freely. 

LABOUR-MANAGEMENT RELATIONS 
STEPPING UP PRODUCTION 

Industrial Production to-day is at a low 
ebb ; and with it an ugly mark has been left 
on industry, on its Labour and Manage- 
ment. On account of increase in prices and 
lack of sufficient food a demand of a revo- 
lutionary type from labour is taking place 
in the industrial organization of the country. 
Demand for higher wages and less number 
of working hours is the cry to-day. The 
management who have tried to meet their 
demands to a great extent have to view 
their new problems with grave concern. 
The future labour-management relations 
must be conceived from the background of 
world movements. The A.-I.M.O. has ad- 
vised the manufacturers time and again to 
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adopt a more liberalised programme and 
constructive action in the general interests 
of the country, while balancing legitimate 
interests of the labour and management. In 
doing this we should also consider the 
legitimate rights and privileges of the tech- 
nologist and the scientist and not ignore 
them. 

It is high time that Government concen- 
trate on an all-out effort to step up indus- 
trial and agricultural production. The 
Commodity Prices Board recently set up by 
the Government of India to advise them 
regarding fixation and control of prices, in 
its report to the Government, present a 
grim picture for the next few years. They 
see little prospect of increase of the agri- 
cultural output per acre for the next three 
years, India’s dependence on foreign food- 
stuffs for some more years resulting in the 
diversion of purchases of capital equipment. 
This would result in hindering industrial 
production. It is desirable, therefore, that 
the Government maintain the price at a 
level, and there should be no further in- 
creases except in special cases where they 
find it absolutely justifiable. 

VILLAGE INDUSTRIALIZATION 

The A.-I.M.O. has put forth a well-con- 
ceived and scientifically planned viilage 
industrialization scheme, so that India can 
have units of groups of villages with a 
prosperous economy. If the scheme is taken 
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on hand and put into operation immediately 
by the Government or the people of the 
rural areas or by public organizations, the 
villages will become self-sufficient in course 
of time with regard to food-stuffs and other 
commodities. 

HEAVY INDUSTRIES 

Before concluding my remarks I may once 
again appeal to all progressive people of 
this country to co-operate in the programme 
of the A.-I.M.O. for the early establish- 
ment of at least a few Heavy industries in 
the country. The A.-I.M.O. has published a 
scheme for an all-round development of 
Heavy Industries in the country. The 
Government should assist in the establish- 
ment of heavy and key industries and pro- 
vide facilities for the entrepreneurs to go 
ahead with their plans. With the growth 
of large-scale and basic industries innume- 
rable secondary or medium and small-scale 
industries would automatically grow. 

Let me also take this opportunity to urge 
upon both the Government and the people 
to strive for a common basic educational 
system at the primary and secondary school- 
leaving stages, with a view to creating a 
spirit of nationalism and nationhood from 
the early days of training so that the future 
citizens would think and act as one nation. 


Note.— The cost of printing this article has been met 
from a generous grant-in-aid from the National Insti-« 
tute of Sciences of India. 


BRITISH FISHERY RESEARCH IN ARCTIC OCEAN 


(THE British Ministry of Agriculture and Fish- 

eries have decided to resume intensive 
research in fisheries in the vast waters of the 
North Sea and the Arctic Ocean. 

The Fisheries Laboratory at Lowestoft, a 
port on the East Coast, will soon be given to 
operate with three research ships under the 
direction of Michael Graham, one of the great- 
est authorities in deep-sea fish research. 

Two of the ships are used for exploring home 
waters, tracing the drift of plaice eggs from 
the spawning grounds to the areas where the 
eggs develop into young fish. In addition, the 
trawler undertakes the preparation of charts 
on which is marked the concentration of both 
zoo- and phyto-plankton, important with regard 
to herring fishing. 

The collection of samples of fauna on the 
sea bed helps to discover what it is that fish 
live on and, for this purpose, the Sir Lancelot 
makes use of a “grab”. Study of the fauna 


supplies valuable knowledge as to the way in 
which fish feed. 

The second research ship will be shortly put 
to sea in connection with the pelagic fishery, 
i.e, surface fishery for herrings, sprats and 
pilchards. 

Entirely new ground will be broken when 


the research ship Ernest Holt, to be completed 
beforelong, starts off for the Arctic waters. 
Her fittings include a large laboratory, a testing 
fish room with a capacity of 40 tons, a sub- 
mersible electric plankton pump, sounding ap- 
paratus, as well as many scientific instruments, 
together with a new refrigerating plant. The 
ship’s hull will be made specially resistant to 
pack ice. 

The waters in which the Ernest Holt will 
operate lie between Spitsbergen, the Boar 
Islands and the Barents Sea. The ship will be 
used to explore among other things, the mix- 
ing areas of cold and warm ocean currents, 
and also to discover how they affect the move- 
ments of fish. 

Scientists expect from these studies to dis- 
cover why certain fish are met with in certain 
waters and not in others. The research work 
of the fishery naturalist ultimately aims at bal- 
ancing the fishable stock. A check has to be 
put on the rate of fishing, and the research 
aims at fixing the maximum rate. Recom- 
mendations from the Lowestoft Fisheries Labe- 
ratory are reported to have already served as 
a basis for international negotiations which, 
it is hoped, will lead to a more rational ex- 
ploitation of the sea as a rich source of food, 
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THE VANASPATI PROBLEM 
V. SUBRAHMANYAN anpbp S. S. DE 
(Department of Biochemistry, Indian Institute of Science, Bangalore) 


DURING recent months, a great deal has been 

said and written on the subject of Vana- 
spati. Very little of fresh scientific evidence 
has been adduced, but the public mind is 
greatly agitated following the publication of 
varied statements and reports regarding the 
nutritive value of the product and its possible 
effects following continued usage as an article 
of food. The publications come in three cate- 
gories:—(i) expressions of opinion by differ- 
ent consumers which, though strictly 
scientific, are still entitled to respect because 
they are based on actual experience ; (ii) gene- 
ral statements reported to have been made by 
scientific workers and which have been cited 
for or against the industry; (iii) letters and 
summaries bearing on previous work on the 
subject and which are now appearing in scienti- 
fic journals. None of these has proved conclu- 
sive. The opinions of consumers are divided, 
the general trend being in favour of a cautious 
approach, pending definite and _ conclusive 
scientific evidence. The statements by scienti- 
fic workers and important Government mem- 
bers are often misquoted with the result that 
in some cases the persons concerned have them- 
selves been obliged to issue subsequent cor- 
rections and contradictions. On the whole, 
the general trend of opinion is in favour of 
reserving judgment pending the collection of 
more evidence in regard to the various aspects 
of the subject. 

The Vanaspati industry in India is of com- 
paratively recent origin, having started from 
small beginnings in the early thirties. The 
product soon gained in popularity as there was 
a demand for a cheap preparation with a 
similar appearance, taste and flavour which 
could wholly or partly replace ghee as a cook- 
ing medium. The turn-over increased from 
year to year and the manufacture now ranks 
as one of the major food industries in the 
country. The capital and the equipment al- 
ready engaged may be valued at twenty crores 
of rupees and the annual production at about 
thirty crores. The industry employs a few 
thousands of hands and has also stimulated a 
few subsidiary industries!. Apart from vana- 
spati for food, the industry has also pro- 
duced hardened oil for the soap industry, 
vegetable tallow and a variety of other pro- 
ducts which are finding extensive application. 
Side by side with these, the industry also 
produced and is presumably, still producing, a 
specially hardened product which is in demand 
for adulterating ghee. Every vanaspati manu- 
facturer may not produce such a product, but 
there is no doubt that many still continue to 
do so. It is this last product which led to the 
earlier prosperity of the industry and_subse- 
quently led to a good deal of trouble, dis- 
appointment and even diffidence in the future 
of the industry. 

The industry is now awakening to the import- 


Note.—The cost of printing this contribution has 
been defrayed by a generous grant from the Rockefeller 
Foundation for the publication of resultis of scientific 
work made to us through the kindness of the National 
Institute of Sciences, India. 


ance of producing a clean, wholesome product 
which can stand on its own merits. The Gov- 
ernment is also insistent on the marketing of 
a product which will conform to certain speci- 
fications. These will, to a large extent, exer- 
cise a check on the use of hardened oil for 
adulteration. In its own ultimate interests, the 
industry will also have to exercise strict disci- 
pline and discourage the use of vanaspati in 
any form of adulteration. 

STaTE DECISION TO EXPAND THE INDUSTRY 

Acting on the recommendation of a special 
Committee and also of the legislature, the Gov- 
ernment decided in 1945 to encourage the ex- 
pansion of the industry to roughly three times 
its present capacity. A target of 450,000 tons 
per annum was set up, and it was reckoned that 
the full expanded capacity will be reached by 
1950. The primary reason which led to this 
decision was the increasing shortage of ghee 
and its non-availability to the poorer sections 
of the people. Vanaspati was becoming popu- 
lar as the poor man’s ghee, but there was not 
enough of that product, though the raw mate- 
rial (crude vegetable oil) was plentifully avail- 
able. The expansion of the industry was ac- 
cordingly planned, and the different provinces 
were allotted their quota of factories. About 
forty new companies have been floated, and in 
view of the impending prospects many of them 
were heavily oversubscribed. Reckoning at an 
average of about ten lakhs of rupees for each 
new cencern, the capital involved in the new 
flotations may be estimated at about four crores 
of rupees. Substantial orders for equipment 
and accessories have been placed in Europe and 
elsewhere, and it is expected that some of the 
new factories will be created and begin pro- 
duction in 1948, if not earlier. 

It is not unreasonable to expect that the 
tripling of the production in such a_ short 
period as three years (from 1947) will lead to 
some temporary glut on the market. Even if 
the production and distribution are regional- 
ised, there is a fair prospect of the public 
demanding certain brands of products which 
have already established their name in prefer- 
ence to others. The preparation of a fully 
acceptable product is not altogether simple, 
and some, at any rate, of the new companies 
will have a certain amount of difficulty in 
standardising and successfully marketing their 
products. Although monopoly in industry is 
unhealthy, the experience gained by the already 
established firms would have proved very 
valuable in expanding the industry at a rate 
in keeping with the actual rise in demand. 


THE RECENT CHANGE IN OUTLOOK 

About the time that the Interim Government 
came into office in 1946, apprehension was ex- 
pressed in several quarters about the possible 
consequences of the fairly large expansion of 
the industry. There was also a good deal of 
objection to the use of vanaspati, in any form, 
as an article of food. The ghee manufacturers 
also protested against the proposed increase 
in the production of vanaspati as that would 
militate against the interests of their industry. 
Butter and ghee represent two of the most 
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important products of the dairy industry in 
India, and it was naturally argued that large 
supplies of vanaspati would reduce the demand 
for ghee or otherwise lower the market value 
of the latter. Added to this, the more recent 
observations reported by Ray and Pal? regard- 
ing the prolonged effect of feeding vanaspati 
as the main source of fat to successive genera-~- 
tions of experimental animals led to further 
misgivings about the use of vanaspati as an 
article of human food. Other laboratories in 
India did not report similar effects; but their 
conditions of experimenting were not quite the 
same: nor were the observations made cover 
such long periods as that reported from Izat- 
nagar. The Izatnagar observations were also 
apparently at variance with those reported by 
scientific workers in other parts of the world*~; 
but they had nevertheless been made by expe- 
rienced workers of standing whose opinion is 
entitled to respect. It is possible that there 
may have been some peculiar features about 
their experimental conditions or about the pro- 
ducts they had compared; but their work 
revealed the need for a careful examination of 
the position with special reference to the con- 
ditions prevalent in India. This naturally led 
to a good deal of uneasiness in the minds of 
the consuming public. The Government was 
also greatly perplexed. While on one side, they 
stood committed to expanding the industry, 
they were led to doubt whether even the exist- 
ing industry was justified. They were neverthe- 
less very cautious and in his address to the 
Food Technical Panel on 26th November 1946 
Dr. Rajendra Prasad, the Member for Food and 
Agriculture, stated that though he felt very 
uneasy about the position, he was nevertheless 
prepared to await the conclusive and concerted 
opinion of scientists in regard to the subject. 
Acting on his advice, a Committee composed of 
representatives of the different laboratories 
interested in food and nutrition problems was 
appointed to go fully into the question and to 
conduct such fresh research as may be needed 
prior to making its final report to the Govern- 
ment. 
THE PRESENT STATE OF OUR KNOWLEDGE 
REGARDING THE NUTRITIVE VALUE OF MARGARINE 
AND VANASPATI 


There is extensive literature regarding the 
relative nutritive values of margarine and 
butter. It is now generally accepted that high- 
melting fats (m.p. 45°C. or more) are rather 
difficult to digest, though, even recently evi- 
dence has: been obtained to show that fats 
with melting points up to 50°C. are digested 
to neariy the same extent as those with lower 
melting points.*-” Even starting with fats of the 
same melting point, butter-fat would appear to 
be superior to the vegetable product!®-!* though 
in actual practice, the difference is not much 
seen when the diet is otherwise quite adequate. 
Theoretically, a similar observation should 
apply to vanaspati of melting point which is 
of the same order as that of ghee. Quantita- 
tive data with vanaspati of m.p. 37°C. are not 
yet available, but the earlier products on the 
Indian market which were of higher m.p. have 
not produced the same response as ghee even 
when moderate supplements of vitamins are 
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provided. These observations require to be 
confirmed. 

Ghee prepared out of good dairy butter may 
be regarded as an ideal form of fat. While 
that may be maintained as the standard, com- 
parison of vanaspati should also be made with 
vegetable oils to determine whether the process 
of hydrogenation and the materials employed 
therein have produced any marked difference 
in regard to the food value of the oil and the 
utilisation of the other food constituents. In 
this direction also, some literature is available.' 
When the diet is adequate, there does not seem 
to be much difference between oil and vana- 
spati.'4 A good brand of vanaspati contains less 
than 0-5 p.p.m. of nickel* which is non-injuri- 
ous. The iso-oleic acids formed during hydro- 
genation do not appear to have any pronounc- 
ed effect,!® though, here again, more scientific 
evidence is needed. The nature and propor- 
tion of iso-oleic acids can vary, depending on 
the procedure followed. 

Most of the earlier studies have been with 
experimental animals receiving adequate diets. 
Such diets are not normally consumed even in 
the most prosperous countries which are also 
comparatively free from religious and _ senti- 
mental restrictions in regard to the choice of 
diet. In India where the great majority of 
people consume a predominantly cereal diet 
which is also deficient in regard to various food 
accessories the position in regard to fats would 
require careful investigation. This would be 
particularly true of the poor rice diet of South 
India which is highly lacking in proteins, 
minerals and vitamins. The evidence already 
obtained would suggest that with such a diet, 
_— would be poor response even to butter- 
at. 

PROGRAMME OF VANASPATI RESEARCH 

The above facts were fully appreciated 
by the Special Research Committee appointed 
by the Technical Panel to go into the question. 
The Committee which met on 28th January 
1947 decided that, before pronouncing any opi- 
nion about the nutritive value of vanaspati, 
there should be an extensive series of compa- 
rative’ studies both with experimental animals 
and with human subjects. The animal exveri-- 
ments, as now planned, are probably the most 
elaborate ones yet carried out on the subject. 
The following five products, fed at 5 per cent. 
level, will be compared :—(i) ghee as prepar- 
ed out of dairy butter; (ii) crude groundnut 
oil; (iii) refined groundnut oil as prepared 
out of (ii); (iv) vanaspati of m.p. 37°C. as 
prepared out of (iii): (v) vanaspati of m.p. 
41°C. as prepared out of (iii). The basal diets 
would be the following :—(i) synthetic diet 
adequate in regard to protein, minerals and 
vitamins; (ii) poor rice diet as used in South 
India and adopted in a number of earlier re- 
searches;!7 (iii) poor rice diet plus extra vita- 
mins; (iv) poor rice diet plus extra protein 


* In some of the preparations on the market nickel 
upto 10 p.p.m. or more is encountered. This is due to 
faulty neutralization. As nicke] in mcre than minimum 
quantities imparts a bad taste and hastens rancidity, 
there should be rigorous control over the permissible 
quantity. The permissible limit should be fixed by the 
Government. 
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as casein; and (v) poor rice diet plus calcium. 
Apart from growth measurements there ‘will 
also be metabolism studies following the extent 
of utilisation of fat, protein and minerals in 
the different cases. The reserve of vitamin A 
in livers will also be followed on completion of 
each series. Representative animals of each 
group would be bred and the offsprings, after 
weaning, placed on similar diets for a further 
series. In this manner, the experiments would 
be continued for three generations. As now pro- 
grammed, the animal experiments following the 
same details will be carried out in four labora- 
tories— the University College of Science, 
Calcutta, the Indian Dairy Research Institute, 
Bangalore, the Indian Veterinary Research In- 
stitute, Izatnagar and the Indian Institute of 
Science, Bangalore. The results obtained by 
all the laboratories will be pooled together 
before drawing any final conclusion. 

The Committee was conscious of the difficul- 
ties in maintaining experimental animals on a 
poor rice diet. The difficulties in breeding 
animals reared on such a diet was also realised. 
Albino rats do even more poorly than human 
subjects on the South Indian rice diet. This is 
an aspect which requires careful investigation. 
There are of course some features which differ- 
entiate the experimental diet from the diet as 
actually consumed in South Indian homes. 
They may be more important as factors in 
nutrition than has hitherto been realised. 

The human metabolism experiments which 
would be detailed studies bearing not only on 
the utilisation of the different preparations, but 
also the attendant protein and mineral meta- 
bolism would also be followed. As in the case 
of the animal experiments, the poor South 
Indian rice diet would form the basal diet for 
these studies. The experiments, as now plan- 
ned, are being carried out at Coonoor, Bangalore 
and Calcutta. The third series of studies would 
consist of institution feeding experiments at 
Bombay, Delhi and Mysore. For these studies, 
children under fifteen from institutions receiv- 
ing a predominantly poor cereal diet have been 
selected. 

In this case the comparison will be only be- 
tween the crude oil and vanaspati of m.p. 37°C. 
and the object primarily to determine whether 
any characteristic effect which is not observed 
in the case of oil is noticeable in the case of 
vanaspati. Here again, the oil or vanaspati 
will form five per cent. of the total solid 
matter in the diet. The children, who will 
number a few hundreds at each centre will 
be under experiment and systematic health 
observation for at least six months. Where 
facilities exist, metabolism studies will also be 
carried out. 

It is difficult to forecast whether even an 
elaborate study such as represented by the 
above programme will give a _ conclusive 
answer in a short time. The animal experi- 
ments will cover the best part of two years. 
The human feeding trials may have to be pro- 
longed, and some may even require repetition at 
other levels. There will, nevertheless, be a 
useful amount of evidence which would be a 
pointer for such further work as may be 
needed. 

The programme of research, as now plan- 
ned, will, among other things, help to throw 
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come fresh light on the fat metabolism of 
people who are on a predominantly vegetarian 
diet composed mostly of cereals or millets, 
The fat requirement of people on such a diet 
seems to be considerably less than has hitherto 
been assumed. The work will also throw fur- 
ther light on the nature of factors assisting in 
the utilisation of fat in the human body. 
THE OUTLOOK FOR THE FUTURE 

One might well ask as to what should be the 
State policy in regard to the vanaspati indus- 
try till some conclusive evidence is obtained. 
In addition to the older factories, the new ones 
will also be soon coming into production. What 
should be done with all the output? This will 
be a very difficult question to answer. The in- 
dustry should not be paralysed and, at the 
same time, the interests of the public should 
be safeguarded. Acting on proper technical 
advice, the Government has already legislated 
that the melting point of vanaspati should be 
less than 37°C. This would be lower than 
that of buffalo ghee obtained in some parts of 
the country, particularly during certain seasons. 
It has also been legislated that all brands of 
vanaspati should contain 5 per cent. sesamum 
oil so as to permit of easy detection when used 
for adulteration of ghee; that the product 
should not be labelled or advertised as vegeta- 
ble ghee and that ghee vendors should not sell 
it. These are desirable controls, and the indus- 
try has also accepted them. Any further reform 
or control could be introduced only on the 
basis of fresh scientific evidence. 

The State and the industry will have to face 
the problem of an immediate glut on the mar- 
ket when the new factories come into produc- 
tion. Even at the present level of production, 
there seems to be no shortage of vanaspati. A 
consumer can purchase any desired quantity 
without much hardship though here and there, 
temporary shortage may be noticed. The pre- 
sent position would suggest that vanaspati is 
chiefly consumed by a section of the commun- 
ity whose number is not large and which is 
not increasing at a fast rate. It would be very 
useful if, side by side with the scientific study, 
some statistics could also be collected regarding 
the class of users of vanaspati and their ap- 
proximate consumption per capita. Such in- 
formation will not be difficult to obtain, and, 
when obtained, it would be very helpful both 
to the Government and the industry. 

In the event of there being a marketable 
surplus from the expanded industry, there 
should be plans for the best utilisation of the 
product. Solid fats have a variety of appli- 
cations, and it should be the joint effort of 
both science and industry to find the best pos- 
sible uses for the products. From this point of 
view, the decision of the industry to institute 
Research Fellowships and to establish a Facul- 
ty for oil-seeds, oils and fats should be wel- 
comed. It would be useful to consider the 
hydrogenation of not only edible oils, but also 
non-edible ones. The latter do not seem to 
have been well exploited. 

The scientific evidence now collected by the 
different laboratories would only help to show 
whether refining and hydrogenation carried to 
a certain point have any pronounced effect on 

the nutritive value of the vegetable oil. Even 
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if no serious difference is observed, the pro- 
duct would still not be equivalent to pure ghee. 
As in the case of margarine, vanaspati should 
be fortified with vitamin (or provitamin) A 
and also with vitamin D if it is to become a 
‘poor man’s ghee’. It may also require sup- 
plementing with additional glycerides of spe- 
cial value in nutrition.1s-2 The desirability of 
using mixtures of different vegetable oils in- 
stead of a single cheap oil, as is now generally 
the case, may also require consideration. Im- 
provements should: be steadily made both on 
the initiative of the industry, and, where neces- 
sary, also by State legislation. Scientific re- 
search along these lines should be continued. 


1. The Case for Vanaspati published by the Vanaspati 
Manufacturers’ Association of India (1947). 2. Ray, 
S, N., and Pal, J. K., Sei. and Cult., 1947 12, 494. 3. Von 
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Euler. B, Von Euler, H., and Saerg |., A-matrung, 
1942, 7, 65. 4. Deuel, H. I., Movitt, E., Hallman, L, F. 
and Mattson, D., /. Wutr., 1944, 7, 107. 5. Henry, 
K. M., Kon, S. K., Hilditch, ‘I’. P., Meara M.L, /.- 
Dairy Res., 1945, 14, 45. 6 Langworthy, /. /nd. Eng. 
Chem., 1923, 15, 276. 7. Roy, Ann. Biochem Exper. 
Med, 1944 4,17. 8. Deuel, /. Nutrition, 1946, 32, 69. 
9. Nhavi and Patwardhan, /./.4/.2., 1946 34, 49. 10. 
Schantz, e¢ a/, /. Dairy Sci, 1940, 23, 181. 11 Boer 
and Janse», Chem. Ads.. 1943, 37, 4444 12. Basu e¢ al. 
1 J.M.R., 1946, 34, 33. 13. Bontwell, ¢¢ a/., /. Dairy 
Scei., 1943, 26, 429. 14. Deuel, e¢ al., /. Nutrition, 1945, 
29, 237. 15. Boer and Jansen, Joc. cit. 16. Mescn et al., 
1.J-M.R., 1945, 33, 219 17. Report of Soyabean Sub- 
Committee, Indian Research Fund Association, 1946. 
18, Hilditch, e¢ a@/., Biochem. /., 1944, 38,457. 19. 
Hansen and Bun, /. Ame. Med. Assoc., 1946, 132, 855. 
20 Basu, U P., Sc. and Cult., 1947, 12, 556. 


ABNORMALLY HEAVY RAINFALL IN INDIA — TEMPERATURE 
INVERSIONS IN TROPICAL AIR MASSES 


Ss. L. MALURKAR 
(Poona 5) 


[THE frequency of heavy rain in 24 hours, in 

the course of nearly 30 years have been 
published.1 Occasions when more than 10” of 
rain fell in 24 hours have also been recorded.?.3 
The data are based on observations taken at 
nearly 3,000 provincial rain-gauge stations dis- 
tributed over India. It is of interest even to 
attempt a tentative explanation of such rain- 
falls and their distribution. An analysis of 
10” or more in 24 hours, recorded over such 
a long period is hardly likely to lead to an 
easy solution, and becomes theoretically un- 
wieldy. It is possible, however, to raise the 
limit of rain above which one has to consider. 
The places recording 15” or more in 24 hours 
were noted on a large map of India (scale 1” = 
32 miles). The distribution of places where 
these abnormal amounts fell has a_ definite 
scatter leaving out of account some individual 
stations. The scatter could be broadly group- 
ed under (a) East Gujarat near about the Gulf 
of Cambay, (b) South Assam near the Cachar 
Valley, to a lesser extent, (c) near the Circars 
and Coromandel Coasts, and finally, (d) the 
individual stations. It looked obvious that 
data in regions (a) and (b) would help, by 
analogy, to explain the instances under (c) 
and (d). 

As the data refer to an extended series of 
years over fairly well-distributed rain gauge 
stations, the conclusions drawn from them 
would be generally valid. 

East Gujarat is well north of the Western 
Ghats. The places that have had a record of 
heavy rain near the Ghats are Igatpuri 
(about 80 miles E.N.E. of Bombay) and 
Malcolmpeth (Satara District.). Some of 
rainiest places in Mysore hardly touch 10” 
in 24 hours. The average height of the 
Western Ghats decreases northwards. The 
rain, therefore, cannot be explained merely by 
Orography. Similarly, in N.E. India and Burma, 
one would have expected that the higher level 
stations along the Arakan Yomas, which are 
in the path of the monsoon winds, would show 
instances of very heavy rain as in South 


Kanpetlet (Lat. 21° 10’ N., Long. 93° 59’ E.; 
ht. 6,322 ft.) though considerably higher than 
Cherapunji (4,309 ft.) has not recorded even 
as heavy a rainfall. 

The heavy rains at Cherapunji mostly occur 
when the monsoon over North India, i.e., west 
of Cherapunji, is relatively weak. 

Abnormally heavy rain occurs in and near 
East Gujarat associated with a depression to 
the east of the place. It is commonly observed 
that abnormally heavy rain occurs when a de- 
pression is almost filling up. When abnormally 
heavy rain fell in East Gujarat and S.E. Raj- 
putana, the monsoon depression which had 
caused the abnormal rain did not travel much 
further west,‘ i.e., the monsoon to the west of 
Gujarat and S.E. Rajputana would be weak. 
— shows the analogy in the case of South 


m. 
_ For the formation of a tropical depression 
in the monsoon and non-monsoon months it is 
necessary to have three air masses:5 (a) Em— 
Equatorial Maritime air which come from the 
other side of the equator—it can be made easi- 
ly unstable and gives rise to thunderstorms ; 
(b) Tr—a mixed Transitional air whose ulti- 
mate origins are the high pressure areas of the 
North Pacific and the North Asiatic continents. 
It flows along the displaced “N.E. Trades’. 
Though this air is hot and moist and becomes 
more so in its travel in the S.W. monsoon due 
to its equator-ward motion, it gains in stability 
along its path (except perhaps when very near 
the equator and when about to cross to the 
other side) ; and (c) Tc—Tropical Continental 
air, a dry hot air. 

A tropical depression filis up or recurves to 
a northeasterly direction when the supply of 
Em is cut off6 and behaves like an extra-tropi- 
cal depression with only two sectors. The 
extra-tropical disturbances are more or less 
active as the “N.E. Trades” feed into it or 
move away from it. The recurved tropical 
depression is an extreme case of the “N.E. 
Trades” feeding into an extra-tropical depres- 
sion. 
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As the supply of Em is cut off, when a de- 
pression is filling up, the abnormally heavy 
rain can only be assigned to Tr. Before the 
recurvature of the tropical depression, Tr has 
a slightly equator-ward motion and is gaining 
in stability at lower levels. Its moisture con- 
tent and temperature are also increasing in the 
lower levels. As a result of this, a temperature 
inversion is set up in it which magnifies the 
stable nature of the air (infra). When the 
depressien recurves, Tr becomes the moist and 
warm sector, and has a pole-ward movement. 
The hot moist stream which was gaining in 
stability (as shown by isothermal layers and 
temperature inversions) now develops latitudi- 
nal convergence and gets to be less stable in 
its N.-or N.E. motion, the isothermal layers 
and temperature inversions get destroyed. The 
previous temperature inversion has helped in 
storing large energy. The effect of converg- 
ence or divergence with change in latitude is 
more marked nearer the equator than else- 
where. At the stage of recurvature of a tropi- 
cal depression, a sort of front, extending from 
S.W. to N.E. with heavy rain along it deve- 
lops in the depression.s The degree of abrupt- 
ness with which Tr which till then had an 
equator-ward motion is bent back to a pole- 
ward direction determines the heaviness of 
the rain or to put it in other words, the change 
from stabilising to unstable conditions in the 
Tr is responsible for the heavy rain. The 
season and locality are necessary as the pro- 
perties of Tr depend on them, i.e., the amount 
of moisture and temperature the air has ac- 
quired before getting a pole-ward motion.? — 

The recurvature occurs due to a western dis- 
turbance moving in a more northerly latitude, 
and the rear of the latter provides the fresh 
Tc to the recurved depression and gives more 
contrast with Tr than before recurvature. The 
partition betwsen Tc and Tr gets to be more 
marked. 

During the S.W. monsoon months, the de- 
pressions form at the head of the Bay of 
Bengal and near Kathiawar.!° The approxi- 
mate positions of Tr sheuld be to the N.E. of 
the places.!! The Tec for depressions about 
Kathiawar would be from West Asia and ad- 
joining regions of India. Tec for the depres- 
sions that form near the Gulf of Siam and 
Upper Burma would be from Upper India. 
The heavy rain in South Assam _ should, 
therefore, be due to the depressions that 
recurved over Siam and Upper Burma, and 
the mechanism should be similar to that 
which occurs in East Gujarat, i.e., the bending 
back of Tr with the recurvature of a monsoon 
depression to the east of the place. 

The above explains why a monsoon depres- 
sion which remains stationary in the west 
United Provinces gives rise to heavy rain.!* 
Under the influence of a western disturbance 
travelling far north and cutting off of fresh 
supply of Em, ‘the Tr of the depression tis 
given a northerly bend giving rise to heavy 
rain. 

The heavy rain that falls along the Circars 
coast is due to the depressions from the Bay 
of Bengal. The depressions may themselves 


recurve and produce very heavy rain as in 
the first few days of June 1941. Due to distri- 
bution of land and sea, the other alternative 


would be the refraction of the trajectories of 
Tr to the north which would again be condu- 
cive to the production of heavy rain. It is 
well known that heavy rain falls very near the 
coast just about the time a depression moving 
in some westerly direction crosses the coast. 
After crossing the coast, if the depression tends 
to fill up, there is again a downpour of rain. 

The question of bending back of Tr towards 
the north coupled with a fresh supply of Tc 
giving rise to heavy rain has been verified in 
a number of particular instances, and is being 
followed up. The abnormal amounts of rain 
that were recorded at Bombay on 10th Septem- 
ber 1930 (22”) and on 9th September 1946 (9”) 
scem to have the same cause. In both cases 
a depression which was to the east of the place 
filled up about the same epoch. 

The bending back of Tr shows as the wed- 
ges in the case of the western disturbances in 
winter and have been stressed elsewhere.!3 
The weather only occurs, apart from orography, 
we 4 where the air is ascending up the lati- 

ude. 

The problem of heavy rain and its location 
is reduced to the following of the recurvature 
or filling up of a depression or the tracing of 
Tr carefully. ¥ 

Temperature Inversions in Tropical Air Mass- 
es—As rainfall is intimately connected. with 
convection, a digression on this subject is called 
for. When an air stream is moving towards the 
north or south pole, there is latitudinal con- 
vergence or there is a tendency for upward con- 
vection in the air mass which is calculable. 
The upward convection would be indicated by a 
high lapse rate and an absence of a tempera- 
ture inversion. When, however, the air has an 
equator-ward motion there is latitudinal diver- 
gence and the tendency is for the air to des- 
cend. The air stream is gaining in stability and 
is having slow subsidence (rapid subsidence 
cannot extend over a long period or area). 
The lapse rate tends to be below the adiabatic 
one. The stability of an air mass is, in fact, 
determined by its capacity to stop convection. 
This stability increases as the lapse rate de- 
creases from the usual dry or wet adiabatic 
values. The lapse rate can become zero, i.e., 
lead tc isothermal layers or even become nega- 
tive leading to temperature inversions. It fol- 
lews that an equator-bound air stream would 
exhibit isothermal layers and even tempera- 
ture inversions. 

If the equator-ward moving air stream is 
passing over a large stretch of water or 
swampy land, due to its increasing tempera- 
ture along its path, it would absorb moisture. 
As the amount of convection is small due to 
the small lapse rate, the moisture would be 
confined to lower levels of the stream: below 
the isothermal or inversion layer. Due to 
differential effect of radiation, the moisture in 
the lower levels would give rise to an inver- 
sion or sharpen it if one already existed.14 The 
picking up of more moisture and temperature 
in the lower levels and the sharpening of the 
inversion level due to radiation and due to des- 
cent in the latitudes would be the character 
of an equator-ward moving stream near sea 
or swampy land. This may be expected to 

hold good unless the stream is very near the 
equator and about to cross it to the other side. 
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Among the equator-ward moving tropical 
streams Tr is an important one. In the Paci- 
fic Ocean and in S.E. Asia it is moving over 
water or swampy land. Deppermann! has 
given the inversion in the “N.E. Trades” at 1-5 
to 2:0 kms. The inversion that occurs over 
Bengal in the acme months when the 
“N.E. Tradgs” have been displaced north- 
wards to that latitude is given a simple expla- 
nation. Due to the frequency of monsoon 
depressions, the thermal structure over Bengal 
is disturbed, and the inversion is practically 
wiped out except during long ‘breaks’ in the 
monsoon. It is to be made clear that the wiping 
out is not solely due to the pole-ward moving 
Em or fresh monsoon air. The only thing this 
fresh air would do is to allow a parcel of it 
to pass through the inversion layer. But due 
to the cyclonic circulation, Tr, which is from 
the east and had an inversion, gets a slight 
northerly bend with a tendency to converge, 
and hence with a tendency for the wiping out 
of inversion. It is not possible to dynamically 
figure out the formation of inversions and 
their wiping out by advection of one or more 
air masses.!6.17 in the tropics without bringing 
in the latitudinal changes and radiation. 

The inversions at Karachi are due to Tc 
flowing slightly equator-ward over the Persian 
Gulf and the North Arabian Sea during the 
monsoon months. Over lower Sind, the paucity 
of depressions and less chance of latitudinal 
convergence make the inversions more per- 
sistent about the height of 1:0 km. The deep- 
ening of the inversion layer as one moves from 
Mekran to Kutch also becomes understandable. 

A reference to the radio-sonde observations 
of Addu-Attol, in the old Indian Daily Weather 
Reports, often shows isothermal layers, and, 
occasionally, temperature inversions during 
the northern summer. When the air is about 
to cross the equator, there is hardly any inver- 
sion. 

The formation of a temperature inversion is 
very important as it allows sufficient moisture 
to accumulate without its being dissipated by 
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convection or immediate thunderstorms. It 
conserves the moisture and the energy for later 
release if needed.!8 The inversion in Tr south 
of the equator, explains the shallow depth of 
the S.W. monsoon in the neighbourhood of the 
equator. The diurnal variation of temperature 
at Nuwara Eliya is nearly 12°F. even on a 
good monsoon day, showing that the hill sta- 
tion is not well within the monsoon stream. At 
Mahabaleswar the diurnal variation of tempe- 
rature is sometimes as low as 2° F. The Mannar 
and Trichinopoly upper winds also show such 
variations. The depth of the S.W. monsoon 
increases with gain in latitude, partly due to 
sea travel and partly due to latitudinal conver- 
gence. Similarly the shallow layer of mois- 
ture of the N.E. monsoon in _ northern 
winter is explained by the Tr north of the 
equator having an inversion at about 1-5 kms. 
This air crosses to the southern hemisphere at 
intervals to feed the monsoon there. The 
radio-sonde and aeroplane ascents and the 
extreme dryness at the high hill stations in 
South India all show the existence of tempe- 
rature inversions in the “N.E. Trades” in 
northern winter. 


The data are being further studied. 


1. Memo. India Met Dept., 23, 413-520. 2. /did., 21, 
1-110. 3. Jdid., 25, 109-43. 4. Malurkar, Forecasting 
Weather Inand Near /ndi2a: Printed in Bangalcre, limited 
number, May 1945 (released Nov. 1945). 5. /bid., p 34, 
and p. 87. 6. Malurkar. Curr. Sci., 1947, 16,14. 7. —, 
reference 4, p, 139. 8. Normand, Gerl. Beitr. 2. Geophys. 
1931, 34, 233. 9. Malurkar, reference 4, p. 91. 10. 
Jbid., p. 39. 11. Malurkar, Curr. Sci., 1947, 16, 148, 
12. —, reference 4, p.48. 13. /éid.. p. 110. 14. —, 
Gerl. Beitr. 2. Geophys., 1932, 37, 415. 15. Deppermann, 
**Outlines of Philippine Frontology,’’ Manila, 1936. 
16. Winter Rain in the United Provinces and Nor’westers 
in Bengal (in press), and Chatterjee and Sur, Memo, 
Ind. Met. Dept.,26, 171. 17. References to Field in 
Chatterjee and Sur’s paper in the above, and Hariharan, 
Sc. Notes, Ind. Met. Dept.,5, 41. 18. Malurkar, Proc. 
/ndian Ac. Sci., Sec, A, 1943, 18, 26, 


THE CENTENARY CELEBRATION OF THE CHEMICAL SOCIETY, 
LONDON, AND THE ELEVENTH INTERNATIONAL CONGRESS OF 
PURE AND APPLIED CHEMISTRY* 


T= Centenary of the Chemical Society, 
London, at which nearly 1,500 chemists 
were present, was celebrated in the Central 
Hall, Westminster, on Tuesday, July 15th; 
Prof. C. N. Hinshelwood, President of the 
Chemical Society, presided. Eminent chemists 
representing the Science Institutions of twenty- 
eight countries, including France, USSR., 
America, Switzerland, Sweden and _ India, 
participated in the celebrations. Dr. S. Krishna 
of Dehra Dun represented India on _ the 
occasion. The opening was preceded by a 
reception at which the distinguished visitors and 
delegates were received by the President and 
the Council. Prof. Raymond Delaby, President 
of the Chemical Society of France, read on 
behalf of all the delegates from overseas, a 


* A summary report by Dr, S. Krishna who represent- 
ed India on the two occasions, 


message of congratulations to the Society on 
the achievement of its Hundredth Anniversary. 
Representatives of Societies from overseas then 
presented their written addresses of congratu- 
lations. This was followed by greetings by 
Sir Robert Robinson, President of the Royal 
Society, London, on behalf of the sister Socie- 
ties in the United Kingdom. 

To mark the event, an Exhibition was open- 
ed on July 14th at the Science Museum by 
Prof. Hinshelwood; Mr. George Tomlinson, 
Minister of Education, presided. Mr. Tomlin- 
son described the gathering as an expression 
of international friendship and co-operation at 
its best. The Exhibition is in three sections— 
Historical—a display illustrating Chemistry in 
every-day life, and a section of Books on 
Chemistry. The Historical Section, arranged 
by the Chemical Society, is concerned with 
the achievements of British Chemistry during 
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the past century, and includes among its exhi- 
bits many historic pieces of apparatus. The 
range is from Faraday’s experiments on 
liquefaction of gases to Sir Alexander Fleming’s 
discovery of Penicillin. Between these ex- 
trem:s lie such things as Perkin’s discovery 
in 1856 of the dye ‘Mauve’, and Bragg’s work 
on crystal analysis. In the section on Chem- 
istry in every-day life, which has been organ- 
ized by the Department of Scientific and 
Industrial Research, an interesting sequence of 
exhibits shows how chemistry is to-day affect- 
ing all aspects of domestic life. It includes 
sections dealing with such themes as textiles, 
buildings, roads and transport, fuel, power, 
health, and food. The exhibition constitutes 
one of the most comprehensive displays in the 
history of science yet seen in the United 
Kingdom. 

Before an audience described as the “most 
representative and distinguished gathering of 
chemists ever seen in London”, Sir Robert 
Robinson delivered the Faraday Lecture on 
“the Development of Electro-Chemical Theo- 
ries of the Course of Reactions of Carbon Com- 
pounds”, and received the Faraday Medal—the 
highest honour that can be bestowed by the 
Chemical Society. The lecture was preceded 
by a dignified ceremony at which Prof. N. J. 
Bjerrum (Denmark), Prof. J. N. Bronsted 
(Copenhagen), Sir Henry Dale _ (Britain), 
Prof. George C. Hevesy (Stockholm), Prof. P. 
Karrer (Zurich), Prof. L. C. Pauling (U.S.A.) 
and Prof. Ruzika (Zurich) were formally 
admitted to the Society as Honorary Fellows. 
The most impressive of all the ceremonies was 
the Graduation ceremony at which the London 
University conferred Honorary degrees of Doc- 
tor of Science (honoris causa) on Professors 
Bronsted, Hinshelwood, Karrer and Pauling. 
This was followed by a dinner by the Duke 
of Athlone, the Chancellor of the University. 

The Prime Minister attended the Centenary 
Dinner of the Chemical Society, at the Dor- 
chester Hotel on 15th July. He said that “the 
party to which he belonged had for many years 
been anxious to make changes in the organiza- 
tion of the Society, but the changes it was 
carrying out were insignificant compared with 
those brought about by the Chemist”. As a 
politician, the moral he drew was that the 
Government must keep close touch with the 
Chemist. Mr. Attlee concluded his speech by 
saying that “Science, like music and art, was 
international. It should be one of the things 
which bound the peoples of the world together, 
not something which separated them”. Res- 
pending to the toast, Prof. Hinshelwood said 
that “Chemistry, like all sciences, was a tree 
of good and evil. The powers that it confer- 
red were mighty, and they could be terrible. 
The control of them was a matter for the gene- 
ral conscience of mankind”. Further on he 
described “as a welcome sign in the past few 
years the increasing number of _ scientific 
papers published from the chemical industry : 
clear evidence that leaders of that industry 
were showing understanding of the intellectual 
needs of the men who served it”. “One can only 
hope, he added, “that the whips of commercial 
secrecy will not be succeeded by the scorpions 
cf military security.” At a luncheon given by 


His Majesty’s Government, Mr, Herbert Morri- 


Centenary Celebration of the Chemical Society, London 


[ Current 
Science 
son, Lord President of the Council, said that 
“Young chemists should pursue fundamental 
research, but the modern world required that 
the time-lag between scientific discovery and 
application must be short.” 

During the celebrations which lasted three 
days ( 15th to 17th July) visits were arranged 
to the British Drug Houses; the Distifiers Com- 
pany Ltd., Epsom; Kodak Ltd., Harrow; the 
Research Institute, Beckenham; Chemical Re- 
search Laboratory, Teddington; and the Fuel 
Research Station, East Greenwich. 

Receptions were held by the Imperial Chemi- 
cal Industries, the Royal Society, and the Royal 
Institution. 

The Centenary Celebrations were followed 
by the Eleventh International Congress of Pure 
and Applied Chemistry which opened at the 
Central Hall, Westminster, on 17th July. Lord 
Leverhulme, addressing 2,000 delegates from al! 
over the world, said that the Congress was 
a “significant act of international co-operation. 
A better understanding of the world might well 
be promoted by a gathering like that which had 
brought together men and women from nearly 
thirty countries, all united in one common pur- 
pose—the progress of the science of Chemistry”. 
Nearly 400 papers were presented, but a signi- 
ficant omission was that of any direct reference 
to nuclear energy. This was explained by 
Sir Wallace Akers, who was Director of Re- 
search in Atomic Energy during the war, to 
the press, saying that “the Government that 
had knowledge of these particular develop- 
ments had decided to impose an embargo on 
that Knowledge until some other arrangement 
was made. It is well known to chemists 
engaged in atomic energy research that their 
information was only a fraction of what was 
known, and it was impossible for an honest 
person to present to the Conference anything 
that purported to make a serious contribution 
to the chemical aspect of the development.” 

Conferences of fourteen sections of the Con- 
gress were held simultaneously in separate 
rooms at the Imperial College of Science and 
Technology, South Kensington. The sections 
were the following with the names of their 


Presidents in brackets:—(1) Inorganic and 
Geo-Chemistry (Prof. H. V. A. Briscoe), 
(2) Physical Chemistry (Prof. S. Sugden), 


(3) Organic Chemistry (Prof. A. R. Todd), 
(4) Bio-chemistry (Prof. A. C. Chibnal), (5) 
Chemistry in relation to Agriculture and Ap- 
plied Botany (Prof. T. Wallace), (6) Chemistry 
in relation to Applied Zoology and Veterinary 
Sciences (Dr. W. R. Wooldridge), (7) Chem- 
istry in relation to Food and Nutrition (Sir 
Jack Drummond), (8) Chemistry in relation to 
Medicine and Therapeutics (Dr. C. H. Haring- 
ton), (9) Chemistry in relation to Fuel, Power 
and Transport (Sir Alfred Egerton), (10) Che- 
mistry in relation to Natural and Artificial 
Textiles (Sir Robert Pickard), (11) Chemistry 
in relation to Elastomers, Plastics, Glass, and 
Ceramics (Prof. H. Moore), (12) Chemistry in 
relation to Metals (Mr. S. Robson), (13) Che- 
mical Engineering (Dr. A. J. V. Underwood), 
(14) Chemistry in relation to Essential Oils, 
Flavouring Materials and Cosmetics (Mr. R. K. 
Allen). 

The discussion covered a wide field. For 
example, in the Nutrition Section addresses 
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were delivered on the experiences of groups of 
men who were deprived of adequate diets, in 
occupied territories, prisoners-of-war camps and 
elsewhere during the war. The chemistry of 
underground gasification of fuel was discussed 
by Dr. Demart of Belgium. The paper on the 
control of‘ tsetse fly was of interest from the 
point of view of development of food produc- 
tion in Africa. The raw materials of rayon 
manufacture were discussed by Dr. Levenstein, 
and the production, properties and uses of 
seaweed rayon by Prof. Speakman. 

Apart from the sectional meetings, there were 
several Congress lectures. These were deliver- 
ed by: (1) Prof. L. Pauling (U.S.A.), on the 


nature of bonds in metals and intermetallic 
compounds; (2) Sir Henry Dale (U.K.), on 
the part of chemistry in the new therapeutics ; 
(3) Prof. P. Karrer (Switzerland), on some re- 
cent advances in organic chemistry; (4) Prof. 
A. Tisalius (Sweden), on the recent develop- 
ment in electrophoresis; (5) Prof. L. Hack- 
spill (France), on La corbura de calcium et 
ses propertés reductrices; (6) Sir Howard 
(U.K.), on some biological properties of chemo- 
therapeutic antibiotics. Sir Robert Robinson 
delivered the closing address. The next Inter- 
national Congress will be held in 1949 in 
Holland. 


INDIAN STANDARDS INSTITUTION 


[THE Indian Standards Institution, referred to 

as ISI (pronounced “Eye-Sigh’’) for short, 
which brings India in line with other coun- 
tries of the world, been established 
under the auspices of the Industries Depart- 
ment of the Government of India. The 
Central Government has undertaken to fin- 
ance this Institution for the first five years 
with an annual grant of two lakhs of rupees, 
which grant is being handsomely supplemented 
by the various Provincial and State Govern- 
ments as well as the industry of the country. 
It is hoped that, in due course, industries will 
be able to support the Institution without any 
help from the Government. 

There already exist in India certain stand- 
ardisation organisations such as the Inspection 
Wing of the Directorate-General of Industries 
and Supplies, Central Standards Office of the 
Railway Board, Inspectorate Organisation of the 
Master-General of Ordnance, Development 
Organisation (Armaments) of the Defence De- 
partment, Bureau of Standards (Medical Insti- 
tutions), Directorate-General of Indian Medical 
Service, Indian Drugs Act, Agmark Standards, 
ete. All these have been initially conceived to 
meet the requirements of a specific department 
of the Government who are large-scale pur- 
chasers of the industrial output of the country. 
The functions of the ISI, vis-a-vis these organ- 
isations will be to co-ordinate the standards of 
general interest prepared by them and promote 
them on an all-India basis. ee 

ISI has its headquarters at New Delhi in 
Jaisalmer House on Mansingh Road. Affairs 
of the Institution are administered by the Gene- 
ral Council, on which are represented depart- 
ments of the Government of India, Provinces 
and States, professional societies of engineers 
and scientists, Chambers of Commerce, indus- 
tries and other important interests. The Direc- 
tor is responsible for the conduct and activities 
of the Institution. The technical work for the 
preparation of standards is to be dealt with 
through various technical committees appointed 
by one of the five Divisional Councils, namely, 
(a) Engineering, (b) Buildings, (c) Textiles, 
(d) Chemicals and (e) Agricultural and Food 
Products Division Councils. Of these, it is 


roposed to organise only two Councils at pre- 
namely, and Textile Division 
Councils. 

The membership of the Institution is divided 
into two categories—the Sustaining Members 
and Ordinary Members. Sustaining membership 
is open to companies, firms, educational institu- 


tions and other corporate bodies, while the 
ordinary membership igs intended for individuals 
interested in the work of the Institution. 

The produccrs as well as the large-scale 
consumers such as the Government Depart- 
ments are well organised and can readily voice 
their opinions in the shaping of standards. It 
may be stated that with the establishment of 
popular governments at the Centre and else- 
where, the Government representatives on the 
various bodies of the Institution may be relied 
upon to keep in mind the interests of the 
masses. Eventually it may become possible to 
develop in the country such consumers’ organ- 
isations as exist in the United States of 
America, United Kindom and elsewhere. 

It is the intention of the ISI to introduce 
what will be known as Standards Mark or 
Marks. The privilege for the use of these 
Standards Marks in conjunction with goods 
offered for sale will be granted to only such 
producers who give satisfactory evidence of 
their ability to exercise strict quality control 
on production and provide laboratory and in- 
spection facilities necessary for ensuring that 
the goods they produce conform to the relevant 
Indian Standards. 

It must also be realised that the opinion of 
both the consumers and producers must be 
backed by scientific tests and carefully planned 
investigations, and this is where the newly 
formed National Laboratories organised by the 
Council of Scientific and Industrial Research 
will assist. Besides these Laboratories, all 
other specialised scientific institutions in the 
country wili be called upon to lend facilities 
for the development of standards relating to 
their own field of speciality. 

The task of standardisation on an _ inter- 
national basis will be dealt with by the recently 
formed International Organisation for Standard- 
isation, ISO (pronounced “Eye-So”) with its 
headquarters at Geneva, Switzerland. The 
Indian Standards Institution is a member of 
the ISO and represents India in all matters of 
standardisation. It should be a matter of great 
satisfaction to us all that India has been elect- 
ed to the Governing Council of the ISO for 
the next three years. India, through ISI, will 
also act as the Secretariat for the preparation 
of international standards for Lac and Mica. 

Dr. Lal C. Verman, Assistant Director of the 
Physical Laboratories of the C.S.LR., has been 
appointed Director of the Indian Standards 
Institution, 
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ON SPHERICALLY SYMMETRICAL 
SOLUTIONS IN RELATIVITY 


NARLIKAR! has recently reported as new some 
results regarding spherically symmetrical fields 
in Relativity. May I say that several solutions 
for the line-element representing such fields 
were found out by me” in 1939? All such 
solutions are implicit in the single differential 
equation arising out of the physical condition of 
isotropy,* viz., 
Ti =T; =Ti=--p (1) 

_in the usual notation. My solutions are simi- 
lar to those of Narlikar. I am giving below 
a correspondence between the results given by 
Narlikar and those obtained by me in 1939 
while discussing a cognate problem. For such 
problems it is customary to start with the fol- 
lowing line-element, 

ds?=e” dt?—e” sin? 6d¢?), (2) 
where (r, t), t). The physical con- 
dition of isotropy then yields the second order 
non-linear differential equation, viz., 


+4 — ; (3) 


where a dash denotes a differentiation with 
regard to r. 

Of the three cases discussed by me in the 
paper cited above, the first two correspond to 
Narlikar’s §(r) being equal to zero. They are 
represented respectively by the differential 
equations,” 


1 
” = 
=0, 


(4) 
=0 

where in the latter differential equation the 
suffix “1” means a differentiation with regard 
to x,x =t?—71?. These results were, however, 
obtained directly from (3) on the assumptions 
»=0,4 (17,t) forthe first case = »= 
constant for the second, The third case is more 


general, the main assumption for it being that 

# and » can be expressed as a sum and difference 

respectively of functions of r only and func- 

tions of t only, that is, «+ » =f (r) with @ (r) 

& (r) =constant. It is not, however, necessary 

= go into any further details in this connec- 
ion. 


Secondly, although Narlikar has stated that 
equation (1) of his letter is an integral, it is 
not known of what differential equation it is 
an integral. I may, therefore, be allowed to 
state explicitly that his equation (1) giving 
B(r) _is the first integral of the differential 
equation arising out of the physical condition 
of isotropy. I give below its necessary deri- 
vation. The only surviving components of the 
energy tender are 

=T3 =—p,T3 = 
p o P; (5) 


and T? = -= 
8n 


where a dot denotes a differentiation with res- 
pect to t. By virtue of the physical condition 
of isotropy T,°=0, that is, 

0, 
which gives on integration 


=e” f(t), \ 


or 


Differentiate (6) with respect to r once or 
twice as required and substitute for » in (3). 
After some reduction we get the differential 
equation, viz., 


[108 du’? - ta’) |+4 f4=0, 
which simplifies to 
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This gives on integration 


ebl2 = ¢ (r) (8) 
while the second equation (6) gives 
w=fe"*fidt + ¢(r) (9 


(8) and (9) will together yield a relation of 
the form, ) 


or, log {¢ (r)} = (10) 


giving ¢(r) in terms of ¢ (r) and its deriva- 
tives. It will be seen that 


(r). 

As regards the other points mentioned by 
Narlikar in his letter I shall not discuss them 
here as these will be incorporated in a separate 
paper to be communicated for publication else- 
where. 

Poona, D. N. MocHe. 
May 28, 1947. 


1. Narlikar, Curr. Sci., 1947, 16,113. 2. Moghe, 
Proc. Ind. Acad. Sci., 1939, 10, 407. 3. /bid., 1939. 10, 


276. 


ANOTHER METHOD OF CALCULATING 
SQUARES OF NUMBERS 


IN a previous article! I have given a new 
method of obtaining squares of numbers, large 
or small, by mental calculation only. With a 
view to reducing this mental work further, es- 
pecially when a majority of figures in the 
given number are greater than 5, another 
method is illustrated here. 
(1) A number of two digits—88. 
88 


12 
144 
76 
7744 
Subtract the units digit of the original num- 
ber from 10, and the remaining ones from 9; 
thus the new number is 12. Square this number, 
12, by the method last suggested.! It is 144. 
Double the original number, and enter the 
first two digits of this product beginning from 
below the third digit of the last number, as it 
is necessary to leave out as many digits as 
there are in the original number. Thus we get 
76. Add the numbers together, as in the exam- 
ple, and we get 7744, the required square. 
(2) A number of three digits—649. 
649 


351 


123201 
298 


421201 
Subtract the units digit of the original num- 
ber from 10, and the remaining ones from 9,— 
351. Square 351—123201. Double the given 
number, and enter the first three digits of the 
product beginning from below the fourth digit 


‘ 
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of the last number as shown in the example— 
298. Addition gives 421201, the square of 649. 
(3) A number of five digits—75684. 


75684 
24316 


591267856 
51368 


5728067856 


Subtract the units digit of the original num- 
ber from 10 and all the remaining digits from 
9—24316. Square this number —591267856, 
which is written below the line. Double the 
original number, and write down the entire 
product, excepting the last digit, in such a way 
that the units digit of this comes exactly 
below the sixth digit of the square as shown 
above. Add together the two numbers between 
the lines,—5728067856, the required square. 

The former method! gives the result quicker 
when the figures in the number are less than 
5; whereas by this method the square is ob- 
tained more readily with numbers of more 
than 5 digits. 


Statistical Section, 

Indian Agricultural 
Research Institute, 
New Delhi, 

April 9, 1947. 


1. Siddigi, Curr. Sei., 1947, 16, 178. 


AZIzuDDIN AHMAD SIpDpDIQI. 


AN ADDITIONAL RAINBOW 


At 6-10 p.m. on Monday, the 14th July 1947, 
there was a heavy shower of rain with the sun 
shining very bright in the west. Thinking that 
these were the most favourable conditions for 
the formation of an almost complete rainbow, 
I went out and saw, as expected, the usual 
beautiful rainbow, very intense in colour, form- 
ing nearly a full semicircle without any gap, 
accompanied by the secondary and the super- 
numeraries which were all explained by Airy 
on the basis of the theory of diffraction by 
rain drops. 

But one surprising feature of this occasion 
was the appearance of an extra rainbow. 
Fig. 1 indicates the size and the dispospition 
of the additional rainbow with respect to the 
usual one. The former is given in the thick 
line to differentiate it from the latter. Its 
general features were: 

It was not concentric with the normal 
rainbow, there being a definite incli- 
nation between the two as indicated in 
the figure. 

2. Its intensity was nearly equal to that of 
the usual secondary rainbow. 

3. Only a small portion of it could be seen 
covering the are of another circle in- 
cluded between the normal primary 
and secondary as given in the figure. 

4. The portion thus seen was to the south, 
but its counterpart at the other end of 
the corresponding circle was almost 
merged with the northern bottom of 
the normal primary, 
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5. There was a slight but unconfirmed indi- 
cation of a relative movement between 
the new rainbow and the normal. 

On account of the displacement of the new 

one both with respect to its centre and its in- 


Fic. 1 


clination relative to the normal rainbow, it must 
have its origin in the reflected image of the sun 
at some surface. Such a surface must be a large 
sheet of water or the surface of a cloud. But 
the smallness of the displacement does not 
warrant the former hypothesis. It appears, 
therefore, that the source for this extra rain- 
bow must be the reflected image of the sun 
over a cloud. This surface must be the top one 
as the new bow forms a larger arc of a circle 
than the normal as is apparent from the 
figure. A large sheet of cloud was also pre- 
sent in the west in a suitable position for such 
a reflection to take place. The smaller inten- 
sity of the new bow also confirms this hypo- 
thesis as the surface of the cloud can only be 
a poor reficctor. 

Further qualitative or quantitative data could 
not be taken on this phenomena owing to its 
transient nature. 


Technical Research Labs., 

Andhra Scientific Co., Ltd., 

Masulipatam, I. RAMAKRISHNA Rao. 
July 16, 1947. 


THERMODYNAMIC CHARACTERISTICS 
OF THE EQUILIBRIUM BUTENE -1= 
BUTADIENE -1, 3+ HYDROGEN 


THe above equilibrium was studied experi- 
mentally in this laboratory by Ghosh and Roy! 
and accurate values for the equilibrium con- 
stant K, were obtained at five temperatures. 
From the values of the equilibrium constant 
an equation was derived? for the free energy 
change AF, of the reaction, assuming the 
approximate specific heat equation. 
4 C,= 6-86 — 0:0046 T + 0-000,0006 T? 

as the specific heat of butadiene was not then 
known. When two sets of reliable values for 
the specific heat of butadiene had become 
known a re-evaluation was made.* After a 
careful study of existing spectroscopic and 
calorimetric data, Aston et al.4 have given 
tables for the specific heats of butene and buta- 
diene, from which it is found that Beck’s® value 
for butene assumed in the original paper? and 
in the subsequent note* is much too low. The 
specific heat equation for the above equilibrium 
on the basis of Aston’s results is 


Science 


AC, = 6-256 — 0-002734 T — 0-00,00,0246 T2 
and this in conjunction with equilibrium data! 
gives as the standard free energy equation. — 
SF, = 25,612 —6-256 T 1n T + 0-001367 T?+ 

0-00,00,00,41 16-05 T 
and the thermodynamic characteristics at stand- 
ard state as 
AF°sog = 19,884 = 27,334 and 
= 25°0 
as against the values given in the original 
Paper? 
ogg = 20,015 MOH°oog = 27,342 and 
= 24°6. 


J. C. Guosx. 
S. Rama Das 
General Chemistry Section, 
Indian Institute of Science, 
Bangalore, 
July 21, 1947. 


1. Ghosh and Roy, Proc. Nat. Just. Sci., India, 1946, 
22,97. 2. —, /bid., 1946, 22, 115. 3. Ghosh and 
Rama Das Guha, Curr. Sci., 1946, 15, 125. 4. Aston, 
étal., J. Chem. Phys., 1946, 4,680. 5. Beeck, /did., 
1936 4, 680 


STUDIES IN ANTIMALARIALS —SOME 
SULPHA-BIGUANIDE DERIVATIVES 


Amonc sulphanilamides!-° sulphadiazine is the 
most effective and possesses a slight but defi- 
nite prophylactic action? in malaria. Meta- 
chloridine,* a recent suppressive antimalarial 
drug of the sulpha-group, is also a pyrimidine 
derivative. 

Considering the activity of sulphadiazine, 
Curd and Rose® prepared at first its sulphur- 
free analogues of phenyl-substituted pyrami- 
dine type and their later work culminated in 
the discovery of paludrine,®.7 which is a sub- 
stituted biguanide derivative. 

Compounds of the type (I) have not shown 
appreciable antimalarial activity which might 
be partly due to lack of any potential substi- 
tuent in the aromatic nucleus at N®-position of 
the biguanide molecule. Hence it was thought 
of interest to prepare compounds of type (II 
where “SO.NH.” substituted “SO.NH.,” 
radical is introduced in the aromatic nucleus 
at N®-position, and for this purpose only 
potent sulpha compounds, sulphanilamide, sul- 
phathiazole and sulphadiazine were selected. 
It may be mentioned that compounds of the 
type (III) have already been patented’.9 as 
therapeutic agents. 


R-=alkyl, halo, nitro. etc. R’= phenyl or 
naphthyl 

-C,H,:-SO.NHX-HCl (I) 

(a) X=H and R=H, m.p. 228°; R=Cl, m.p. 

233°: R=Br, m.p. 245-6°; R=NOs», m.p. 

217°; R=CHs, m.p. 231°; R=CH;0O, m.p. 

234° 


34°. 
(b) X=2-thiazolyl and R=H, m.p. 225°; R=Cl, 
m.p. 219°; R=Br, m.p. 197° (with 


oes 
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decomp.); R=NO., m.p. 267°; R=CHsg, 
m.p. 189-190° ‘with decomp.); R=CH;0O, 
m.p. 176° (with decomp.). 

(c) X=2-pyrimidyl and R=H, m.p. 238°; R=Cl, 
m.p. 189°; R=Br, m.p. 202°; R=NO,, 
m.p. 246°; R=CH;. m.p. 232° (with 
decomp.);’ R=CH,0, m.p. 210-212° 
(with decomp.) 

‘SO.NH- NH) -NH-C(=NH) 

NHR’ (III) 
R=NO,, AcNH, NH2, etc. R’= H, alkyl or 
aryl. 

The eighteen new compounds indicated above 
have been synthesised by the interaction of the 
hydrochloride of the required sulpha-derivative 
and the corresponding para-substituted-phenyl- 
cyanoguanidine in boiling aqueous dioxan me- 
dium. The compounds were obtained as their 
hydrochloride salts and crystallised from di- 
lute alcohol or water. The substituted phenyl- 
cyanoguanidines were obtained after denitro- 
genating the corresponding substituted phenyl- 
azocyanoguanidines and the report of a syste- 
matic study of the denitrogenation of similar 
triazines will be communicated later. These 
compounds which are fairly soluble in water 
and bitter in taste are being tested against bird 
malaria (P. gallanaceum) for their activity as 
antimalarials. 

Further work on substituted biguanides as 
possible antimalarials is in progress. 
paper will be published elsewhere. 

One of the authors (H. L. Bami) wishes to 
thank the Indian Research Fund Association 
for the award of a research fellowship which 
enabled him to undertake this work. 


H. L. Bamt. 
B. H. Iver. 
Organic Chemistry Labs., P. C. Guna. 
Dept. of Pure & Applied Chemistry, 
Indian Institute of Science, 
Bangalore, 
July 25, 1947. 


1. Diaz de Leon, Pudjic Health Reports, Washingtcn- 
1937, 52, 1460. 2. Curd, dan, Trop. Med. and Parasitol, 
1943, 37, 115. 3. Bami, lyer and Guha, “ Kecent ad- 
vances in the chemistry of synthetic antimalarials ”’ 
Science and Culture, 1947. 13, 18-26. 4, Curd, Ana. 
Trop. Med. and Parasitol., 1945, 39, 147. 5. Curd and 
Rose, /.C.S., 1946, 343. 6. —, /bid., 720. 7. Bami, 
Iyer and Guha. /. /ndian /nst. Sci., 1946, 29A, 1-8. 
cf. Science and Culture, 1946, 12, 448. 8. Rose, B.P., 
550538, 1943. 9. Winnek, U.S.P., 2295884, 1943. 


RENNET COAGULATION OF VEGETA- 
BLE MILKS 


THE in vivo digestibility coefficients of soya and 
groundnut protein as present in their milks 
have been shown to be 92 and 95 respectively 
as compared with 93 of cow milk protein.! In 
contrast with this, even high doses of animal 
rennet failed to coagulate the vegetable milks. 
This occurred in spite of raising the low (30 mg./ 
100 c.c. of milk) calcium content of vegetable 
milks to the level of that of cow milk (120 mg./ 
100 c.c. milk). Addition of soya milk to cow 
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milk progressively retarded coagulation by 
animal rennet, curdling of cow milk being 
altogether inhibited above 100 per cent. addi- 
tion. The corresponding dilution of cow milk 
with water retarded the rate of coagulation but 
did not altogether inhibit it. The peculiar pro- 
perty of the vegetable milks is not due to the 
thermolabile inhibiting factor reported by 
Tauber, as the preparations used in our ex- 
periments were processed products obtained 
after prolonged boiling.* 

In contradistinction to the activity of the 
animal rennet, we find that vegetable rennets 
from different sources and, particularly the one 
from the latex of Ficus carica,4 coagulate both 
animal and vegetable milks with equal facility. 
This difference in the activities of the two 
groups of rennetic enzymes is under study. 

The mechanism of digestion of vegetable 
milks in the animal body is still comparatively 
obscure. Attention® has already been drawn 
to the wide disparity between the in vitro and 
the in vivo digestibilities of soya milk. There 
is increasing volume of literature®1!! on the 
nature and properties of the trypsin-inhibitor of 
soya-beans. We have found that the trypsin 
inhibitor has no inhibiting action on rennetic 
activity. 

The foregoing observations would show that 
the digestion of vegetable milks in the animal 
body follows a different course from that of 
the animal milk. The ultimate results, as rep- 
resented by utilisation in the animal body, 
seem, however, to be the same. Further stu- 
dies designed to throw fresh light on the 
mechanism of digestion are in progress. 


C: R. KrisHNAMURTI. 
Dept. of Biochemistry, V. SUBRAHMANYAN. 
Indian Institute of Science, 
Bangalore, 
August 13, 1947. 


1, Desikachar, H.S. R , De,S.S, and Subrahmanyan, 
V., Ann. Exp. Bio. Med., 1946, 6, 49. 2 Tauber, H., 
J. Biol. Chem., 1937, 107, 161. 3. De, S. S., and Subrah - 
hmanyan, V., Curr. Sci., 1945, 14, 204. 4. Krishnamorti, 
C. R., Jagannathan, V., and Subrahmanyan, V., /. Se. 
and Ind., Res., 1946, 4,72'. 5. Krishnaswamy, N., De, 
S. S., and Subrahmanyan, V., daw. Exp. Bio. Med., 
1946 6, 65. 6. Ham, E. W. and Sandstedt. P. M., /. Aol. 
Chen., 1944 154, 505. 7. Bowman, D.E., Proc. Soc. 
Exp. Biol. N. Y., 1944, 57, 139. 8. Kunitz, M., Science, 
1945, 101, 6t8. /. Gen. Physiol., 1946, 29, 149. 10. 
Macfarlane, R. G., and Pilling,J., Lancet, 1946, 250, 888 
1l. Christenson, R. L., and Macleod, C. M., /. Gen. 
Physiol., 1945, 28, 559. 


AMMONOLYSIS OF ALIPHATIC 
KETONES WITH HYDROGENATION 


Durinc the course of our studies in the synthe- 
sis of compounds allied to paludrine!.*.5 con- 
siderable difficulty was met with in preparing 
isopropylamine, one of the necessary inter- 
mediates. In our early experiments this was 
prepared by both Gabriel’st and Hoffman’s® 
methods which were tedious and lengthy. 
Direct ammonolysis of acetone with hydro- 
genation was a feasible approach which was 
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TABLE 
Preparation of aliphatic amines from Ketones 


Ketone Corresponding amine Ine. C°/685 mm. | Yield % 

1 Acetone ee es ..| Isopropylamine 32-34 91 
CH;CH(NH,)-CH, 

2 Methyl ethyl ketone ee ..| 2-Aminobutane 60-62 87 
C.HsCH(NH2)-CH, 

Diethyl-ketone .| 3-Aminopentane 84-86 15 
C.H,CH(NH.)-C.Hs 

4 Methyl-#-propylketone ..| 2:Aminopentane 88-89 87 
CH,CH(NH,)CH.C.H, 

5 Methyl-isobutylketone ee -.| B-Isohexylamine 99-102 80 
CH 

6 Methyl-z-amylketone ..| 2-Aminoheptane 136-138 46 

Methyl-#-hexylketone oe -.| 2-Aminooctane 164-165 60 
| 


tried later on with very encouraging results. 
Acetone was converted into isopropylamine in 
good yields by using aqueous or alcoholic am- 
monia in excess with hydrogen under a pres- 
sure of 100 Ibs./sq. in. and at a temperature 
of 50-60°C. in presence of Raney’s nickel as 
catalyst (5-10 per cent.). 
A number of other aliphatic ketones were 
used in the synthesis of the corresponding ali- 
phatic amines (Table I). In the case of water- 
immiscible ketones, solvents, higher tempera- 
ture and longer period of reaction were neces- 
sary. Amines were isolated from the reaction 
mixture as their hydrochloride salts, regene- 
rated with alkali and purified by repeated dis- 
tillation. In all the experiments ihe primary 
amines were the main products, and only 
negligible amounts of secondary or tertiary 
amines were obtained. 
The mechanism of the reaction has been 
explained by Loffleré and Magnonic.? The 
present series of experiments indicate that this 
method is of general applicability for convert- 
ing aliphatic ketones into corresponding amines. 
Details of this work will be published else- 
where. ‘ 
One of the authors (H. L. Bami) wishes to 
thank the Indian Research Fund Association for 
the award of a research fellowship which 
enabled him to undertake this work. 
H. L. Bamt. 
B. H. Iver. 
P. C. GUHA. 

Organic Chemistry Labs., 

Dept. of Pure & Applied Chemistry, 

Indian Institute of Science, 

Bangalore. 

July 25, 1947. 


1. Curd and Rose, /.C.S., 1946, 729. 2. Bami, Lyer 
and Guha, /. /ndian J/nst. Sci., 1947, 29A, 1-8. 
cf. Science and Culture, 1947.12, 448 3. —, Curr. Sci. 
1947, 16, 252. 4. Galniel, Ber., 1891, 24, 3104. 
5. Hoffmann, /éd., 1882, 15, 768. 6. Loffler, Ber.,1910, 
43, 2032, 7. Mignonic, Compt. rend., 1921, 172, 223. 


PHENOLPHTHALEIN AS ADSORPTION 
INDICATOR IN ARGENTOMETRIC 
TITRATIONS 


In a recent communication! the applicability 
of resorcinol-succinein as adsorption indicator 
has been described. I find that phenolphtha- 
lein is adsorbed to an appreciable extent by 
the AgCl—Ag+ system, and can be used as an 
adsorption indicator for titrations of chloride 
ions against silver ions at a pH of 8-10. In 
this range it gives on adsorption a definite pink 
colour to the silver chloride particles. 

For the practical application of the indica- 
tor, a drop of 0-2 per cent. phenolphthalein 
is added to 10 c.c. of potassium chloride 
(about N/10) solution. A drop or two of 
dilute ammonia is now added until the 
solution assumes a slight pink colour. Silver 
nitrate is now run in, and as soon as the 
equivalent amount of silver nitrate has been 
added, just a drop of the titrating solution in 
excess causes the coagulation of silver chloride 
which separates out as a definitely bright 
pink mass leaving the supernatant solution 
colourless. 

Quantitative measurements on the adsorp- 
tion of phenolphthalein by the neutral and 
positively charged silver chloride bodies will 
be published in detail elsewhere. 

Chemical Laboratories, R. C. MEHROTRA. 
The University of Allahabad, 
July 15, 1947. 


1. Curr. Sci., 1947, 16, 119. 


ON THE OCCURRENCE OF PROTOZOA 
IN LAND-FILTERED SEWAGE 
EFFLUENT 


Ir has been shown that certain ciliate protozoa, 
particularly Vorticellids, are of special signifi- 
cance in the Activated Sludge Process and other 
artificial systems of sewage purification, and 
that these protozoa in the sewage tanks are ori- 
ginally derived from soil.!-!® Further observa- 
tions carried out during the last four years at 
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Madura (South India) have shown that these 
protozoa naturally develop in large numbers in 
the land-filtered sewage effluent and from an 
important link in the chain of life processes 
in the medium. The practice of land-filtration 
of sewage and the soil conditions at Madura, 
the mode of development of the protozoa in 
the effluent and related aspects are briefly 
described below. 

Madura has now a population of about three 
and a half lakhs, and the sewage from more 
than half the population is discharged into the 
municipal sewers. The daily discharge of 
sewage from this population is about three 
million gallons, including a comparatively 
small quantity of liquid waste from the textile 
mills. About two million gallons of this volume 


FIG. 1. Photomicrograph of a Colony ot Carchestum 
epistylis Cl. and L. occurring in the land filtered sewage 
effluent at Madara. X 75. 

of sewage is daily filtered, without any pre- 
treatment, on an area of about 113 acres of 
gently sloping land in the neighbourhood of the 
city. The soil is fairly porous and the effici- 
ency of the soil drainage is maintained by hav- 
ing underdrains and also by periodically 
removing the sewage matter accumulating on 
the soil surface.!1 The underdrains consist of 
earthen pipes loosely jointed and laid in rows 
at a depth of 3 to 4 feet, the distance between 
two rows of pipes being about 33 feet. The 
bulk of the land-filtered liquid, which is fairly 
clear, flows down through these pipes into a 
specially constructed effluent channel. The 
effluent from this channel (the quality of the 
effluent generally conforms to the Royal Com- 
mission Standard) is finally utilised along 
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with irrigation water for agricultural purposes. 
The land filtering the raw sewage is also cul- 
tivated and the principal crop grown is guinea 
grass which yields very well (about 120 tons 
per acre per year). 

On either side of the effluent channel, as 
also attached to certain green alge, may be 
seen large whitish fluffy masses of Vorticellids 
which are composed of a number of species of 
Carchesium and a few species of Epistylis. 
The dominating forms are the species of Car- 
chesium and one of the commoner species is 
Carchesium epistylis Cl. & L. (Figs. 1 and 2). 
Species of the simple -Vorticella and other 
ciliate protozoa, such as Paramecium, also 
occur in the effluent. Along with the proto- 
zoa, worms, insect larvae, especially those of 


FIG. 2, An individual of C. episty/is Cl. and L. enlarged 
x 350. 


Chironomus sp., prawns, crabs, gastropods, 
frogs, fish and other forms also flourish.!! 

The protozoa and other fauna develop in 
large numbers in the effluent in all seasons of 
the year unless sewage irrigation is stopped 
for unduly long periods, as under the condi- 
tions of excessive and continual rains, when 
they slowly disappear; but when the se- 
wage application is resumed, the fauna also 
gradually develop. Thus during October- 
December 1946, when sewage irrigation was 
stopped due to unusually heavy rains, from 
30th October to 20th November and again 
from 30th November to 19th December, the 
protozoal growths and other fauna, particu- 
lariy the fish, were largely absent from the 
effluent, but reappeared when sewage irriga- 
tion was continued. 


nt 
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We have made a_e similar observation 
in regard to the development of protozoa 
in the Activated Sludge tank, viz., if aera- 
tion of sewage is continued without any 
fresh supply of raw sewage, the protozoa cease 
to multiply and become inactive and eventually 
disappear, presumably because of the lack of 
nutrients from raw sewage. In this connection 
it is of special interest to observe that exami- 
nation of activated sludge from the purification 
plant at Bangalore over a period of several 
years has not revealed the presence of any 
species of Carchesium, while there is always 
a preponderance of Carchesium sp. in the land- 
filtered sewage effluent at Madura. The signifi- 
cance of this observation is still under study. 

The occurrence of Carchesium lachmanni in 
oxidising filters was reported many years ago 
by Boyc:?.!2 Fowler!® observed this protozoan 
in the effluents from the contact beds and per- 
colating filters at Davyhulme, Withington and 
Gorton Sewage Works (Manchester). Recent- 
ly Lloyd! has drawn attention to the more im- 
portant ciliate protozoa occurring in percolat- 
ing filters and these forms include Carchesium, 
Vorticella, Epistylis, Opercularia, Aspidisca and 
Chilodon. 

The authors thank Prof. V. Subrahmanyan 
and Dr. Gilbert J. Fowler for their keen inter- 
est in the work. Their thanks are also due to 
the Municipal authorities at Madura for their 
kind co-operation in the investigation. 


Department of Biochemistry, 


Indian Institute of Science, 5S. C. PILLAI. 
Bangalore R. RAJAGUPALAN. 
and 


University of Mysore, 
Central College, 
Bangalore, 

July 13, 1947. 


1. Pillai, S.C., Curr. Sci., 1941, 10, 84. 2. —, /hid.. 
1942, 11, 437. 3. —. /nd. Med. Gaz., 1942, 77, 118. 
4. Pillai, S.C., and Subrahinanyan, V., Mature, 1942, 
150, 525. 5. —, Sci. and Cult., 1943, 8, 376. 6 —, 
Nature, 1944, 154,179. 7. —, Sci. and Cult., 1945. 11, 
75. 8. —, 1946, 11, 392. 9. Pillai. S.C., 
Gurtaxani, M.1., and Subrahmanyan, V., Curr. Sci., 
1946, 15, 350. 10. —, /did., 1947, 16, 155. LI. Piilai, 
S.C., Rajagopalan, R.,and Subrahmanyan, V, Wain 
Progress Report for the year ending 1945, to 1. C. A. R. 
12. Boyce, Royal Commission on Sewage Disposal, 1902, 
Qnd Report, p. 104. 13. Fowler,G J., /. Koy. San. /nst., 
1909, 30, 513. 14. Lloyd, and Proc. Lust. Sew. 
Purifi., 1945, p. 119. 


B. R. SESHACHAR. 


TAMARIND SEED POLYSACCHARIDE 


Diverse views have been expressed regarding 
the classification of the polysaccharide of the 
tamarind seed kernel,!.*.3 leading to confusion 
in the name of the substance. 

The polysaccharide possesses the character- 
istic property of forming acid-sugar-jellies 
just like the fruit pectins. Unlike the latter, 
however, it is not derived from polygalacturo- 
nic acid; but it is a carbohydrate composed of 
xylose, glucose and galactose.t Further, it is 
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capable of forming jellies under varying con- 
ditions of pH including neutrality.®.6 It does 
not, therefore, strictly come under the class of 
pectins,*.» as defined in the Report of the 
American Chemical Society on Pectin Nomen- 
clature.* Hence it is desirable, as already 
pointed out elsewhere,® either to enlarge the 
accepted definition of the word pectin so as to 
include substances of the type of the tamarind- 
seed product or to coin a new term to desig- 
nate them. If the latter alternative were 
adopted, it would be desirable to choose such 
a term as would indicate not only the chemical 
nature of these substances, but also, if possible, 
their most important characteristic phyical pro- 
perties. On the basis of these criteria, the name 
‘polyose’ or ‘hexopentosan’, suggested by Savur 
and Sreenivasan," does not seem to be satisfac- 
tory. The term “Jellose” appears to be suit- 
able inasmuch as it indicates both the carbo- 
hydrate nature and the jelly-forming property 
of the substance. Jelloses, like pectins, gums 
and mucilages, may form a new group amongst 
the carbohydrates. 


Forest Research Institute, P. S. Rao. 
Dehra Dun, S. KRISHNA. 
June 1, 1947. 


1, Ghose and Krishna, /. /ndian Chem. Soc. (Ind. 
and News Ed.), 1942, 5, 114. 2. Damodaran and 
Rangachari, Curr. Sci., 1945, 14, 203; 1946, 15, 20, 
3. Savur and Sreenivasan, /did., 1946, 15, 168. 4. 
Ghose, Krishna and Kao, /. Sci. and Ind. Res. /ndia, 
1946,4,705. 5. McDowell, Chem. and /nd., 1946, p.198. 
6. Rao, Jndian Farming (under publication). 7, 
Committee on Pectin Nomonclature, /. Amer. Chem. 
Soc. (/'roc.), 1927, 49, 37. 8. Rao and Krishna, Chem, 
and /nd., 1946, p. 101. 


WILT DISEASE OF GUAVA (PSIDIUM 
GUYAVA L.) 


For the last few years a very high rate of 
wilting of guava plants has been observed in 
certain orchards in Lucknow. The result of 
the initiai survey of orchards in and round 
about Lucknow and in certain districts of the 
U.P. showed that the disease is fast becoming 
a menace to the orchard owners. The prob- 
lem was, therefore, taken up for pathological 
investigations. 

In order to find out the time of incidence 
of the disease and the rate at which it advan- 
ces, the guava trees of the Government Horti- 
cultural Garden were kept under careful ob- 
servation during the year 1945 and 1946. The 
highest rate of wilting has been observed 
during the rainy season. The disease starts 
in August with the largest number of deaths 
in September and October. In November there 
is a marked decrease in the number of trees 
wilting, and with advancing winter the diseasc 
comes almost to a standstill (Fig. 1). 

The symptoms are more or less same as de- 
scribed for the wilts in general for higher vas- 

lar plants. The first external symptom was 

ellow colouration of the leaves of terminal 
branch, which was followed by the drying of 
that particular branch. Simultaneously other 
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branches also wilted. Usually it took from ten 
to fifteen days for the complete wilting of the 
tree. An examination of the finer roots show- 
ed that some of them had black streaks which 
bcame more prominent on removing the bark, 
while others were black uniformly. 
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The nature of the disease indicated that it 
was due to root infection. Nevertheless isola- 
tions were made from different parts of root 
and shoot of diseased trees along with those of 
the healthy trees from the same _ orchard. 
The result of the isolation showed prevalence 
of Fusarium in the root system and the lower 
part of the shoot of the diseased tree, the 
upper part having certain other fungi. In very 
few cases a non-sporulating fungus was found 
associated with Fusarium. 


The isolation experiments gave a strong indi- 
cation that Fusarium was the cause of the 
wilt. Pathogenic tests were, therefore, carried 
out using monohyphal culture of the fungus 
on guava seedlings, one month, three months, 
one year and three years old. All the inocuia- 
tion experiments were made in potted plants, 
to the soil of which the Fusarium culture was 
mixed in a definite proportion. 

The following table gives a summarised result 
of root inoculation with seedlings of different 
ages. 
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Treatment Age of seedling | Average % of wilt 
Inoculated oe 1 month 86-3 
Control ee J) month nil 
Inoculated on _3 months 100 
Control ee 3 months nil 
Inoculated oe 1 year 83 
Control 1 year nil 
Inoculated me 3 years 80 
Control 3 years nil 


After the seedlings had wilted, an effort was 
made to reisolate the fungus from roots, and 
almost in every case the fungus inoculated was 
obtained. 

Shoot and foliage inoculation was also tried 
by spraying the fungus dilution with an atom- 
izer, and putting the inoculum on injured and 
uninjured surface of the leaves and stem but 
with no result. 

For the purpose of correlation, a study of the 
soil microflora of the infected orchard during 
various months of the year was undertaken. 
The dilution plate method was employed for 
this study. Apart from several other Fungi and 
Bacteria that were obtained, a marked varia- 
tion was found in the number of Fusarium 
colonies appearing during various seasons. The 
accompanying figure will give an idea of the 
distribution of Fusarium during different 
months of the year. 


NUMBER OF TREE 
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28 
MONTHS OF THE YEAR 1946. 
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Having established the pathogenicity of the 
Fungus, a study of the mechanism and physio- 
logy of wilt was undertaken. The work is still 
in progress, but the results so far obtained 
show that the fungus grown in liquid medium 
(Richard’s solution) produces some toxic sub- 
stance which causes wilt in the guava plants. 
Seedlings transferred to these solutions die 
readily. In twenty days’ old culture solution, 
freed from the fungal growth by Seitz filter, 
the first symptom of wilt in one-year old seed- 
lings was observed about 3 hours after their 
transference, and within 10 to 12 hours they 
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were completely wilted. Seedlings kept in 
Richard’s solution (uninoculated) as _ control 
remained unaffected. 

The detailed paper wiil be published shortly. 


Botany Department, S. N. Das Gupta. 
Th2 University of Lucknow, J. N. Rat. 
Lucknow, 

June 25, 1947. 


THE NEST OF A RESIN-WORKING 
SOLITARY WASP 


A wasp nest built entirely of resinous sub- 
stance was noticed on the door of a bath-room 
at Namkum, Ranchi. The nest consisted of 
eight round and about thirty oval cells. The 
round cells, with circular openings, were 
semi-elliptical in section, 12-13 mm. in dia- 
meter and 9-10 mm. deep. The oval cells 
were 13-14 mm. long and 5-6 mm. broad. The 
rough surface of the cells were made up of 
lumps of resin, mostly of hard pale yellow 
and some soft brown, arranged in concentric 
rings. The cells, on breaking, smelt strongly 
of gum benzoin. The walls of the cells were 
quite hard and brittle, and found varnished 
with a whitish glistening substance, probably 
secreted by the wasp grub before pupation. 
The nest resembled that of the typical ‘mud- 
dauber’ or ‘potter’, and probably was construc- 
ted by one of the Eumenid wasps. 


FiG. 1. Showing resin wasp nests on door (nat. size) 
k. N.—roand brood cells; O.N.--oval brood cells; 
M.W.~ Mutillid wasp, female, x 3. 


All the cells except four with dead adults of 
a species of Mutillid wasp (Mutilla sp.), were 
empty. The female Mutillid is wingless; head 
and thorax black and coarsely rugose; ocelli 
wanting ; abdomen with black pubescence ; the 
lower margins of first and second abdominal 
segments with narrow transverse bands of 
glittcring golden hairs. The male is winged ; 
ocelli present, three in number on_ vertex; 
mandibles slightly bent and tridentate; pat- 
ches of golden hairs present on head and thorax 
in addition to bands on abdomen. The Mutillid 
wasps are probably parasitic on the immature 
stage of the Eumenid wasp which build the 
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resin nest. The majority of species of Mutil- 
lid wasps are found parasitic on Aculeata hy- 
menoptera; Maxwell-Lefroy! has _ recorded 
more than one species of Mutilla parasitic on 
Eumenid wasps in India. Some of the empty 
cells contained remnants of caterpillars; appa- 
rently caterpillars were used as prey by the 
Eumenid grubs. 

Little is known of the nesting habits of 
resin-gathering wasps in India. Maxwell- 
Lefroy mentions a Eumenid (Rhynchium niti- 
dulum Fabr.) which makes a cluster of oval 
cells coated with a black gummy substance. 
Phil Rau,? in a recent paper on Mexican soli- 
tary and social Bees, states that the Megachilid 
Bees use resin only for plugs for the doorways 
and partitions within the cells of old nests of 
paper wasps. 

The resinous substance is probably composed 
of resin and bark scrapings of plants chewed 
together and mixed with the saliva of the wasp. 
Seven grams of the yellow resin from thirty 
cells were analysed. 

Cold water has no effect on the resin. The 
extract with boiling water is pale greenish yel- 
low. The extract did not reduce Fehling’s 
solution, indicating the absence of reducing 
sugar. Boiling 95 per cent. alcohol extracts 
86:6 per cent. of the resin. The alcoholic 
solution is acidic to litmus, evolves Co, from 
sodium bicarbonate solution and leaves a hard 
discontinuous film on evaporation. On dilu- 
tion with water a colloidal soiution is formed, 
from which the resin could be separated by 
the addition of an electrolyte like NaCl. This 
method was used to purify the resin. 


Characteristics of the yeliow resin from wasp nest 


Softening point 96°-102° C. 
Melting point . 105°-120° C. 
Acid value .. 39-3 
Saponification value -- 80-17 
Ash % ee 0-44 


The alcohol-insoluble part consisted of a 
small quantity of fibrous material, white granu- 
lar substance and some dust particles. This 
softened at 150°C., but did not melt properly. 
On ignition it left a white ash. 

Destructive distillation of the resin yielded 
47-5 per cent. of the resin as an oil with 
strong smell of gum benzoin, and refractive 
index, 1-502. 

T. V. VENKATRAMAN. 
T. BHOWMIK. 
Indian Lac Research Institute, 
Namkum,-. Ranchi (Bihar), 
April 25, 1947. 


1. Maxwell Lefroy, H., /ndian Jnsec: Life, 1909, 187, 
212. 2. Phil Rau, Ann. Ent. Soc. Amer., 1943, 36, 
641. 


POST-EMBRYONIC DEVELOPMENT OF 
ANTENNA IN APHIDS 


Durinc the course of my study of the various 
nymphal stages of Aphids, I found that Saxe- 
na’s'! observations regarding the mode of 
post-embryonic development of antennz of in- 
sects in general and Bagrada picta Fabre in 
particular are not in conformity with those 
of Fuller,2? Bugnion® and Quadri.4 Studies both 
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on the alate and apterous viviparous forms of 
the three species of aphids, viz., Aphis gossypii 
Glover, Rhopalosiphum pseudobrassice Davis, 
and Aphis nerii Fonscolombe show that the 
mode of development of the antennz is more 
or less similar in all these forms. 

In the adult insect each antenna is six-jointed, 
mobile, filiform and beset with spines. A pri- 
mary sensorium is situated on the top of the 
penultimate and another at the base of the 
ultimate segment, while the secondary sensoria 
are distributed from the third to sixth seg- 
ments. The scape is the smallest and the ulti- 
mate segment, the longest. 
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Fics, 1-8. Antenne of the nymphal stages of 
Alate and Apterous vivparous females of Aphis nerii 
Fous. FIGS. 9-16. Antenne Of the nymphal stages 
of Alate and Apterous viviparous females of &. pseudo- 
brassice Davis. FIGS, 17-24. Antenne of the nymphal 
stages of Alate and Apterous viviparous females of 
A. gossypii G. ' 

Just after hatching, the first stage nymph 
has four-jointed antenna. The scape and pedi- 
cel are nearly of equal length, while the fourth 
or the ultimate segment is the longest. The 
primary sensoria are present, one at the distal 
end of the third segment, the other at the base 
of the fourth. A constriction then begins to 
appear in the third antennal segment. 

After the first moult the antenna elongates 
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slightly. The scape and pedicel remain nearly 
of equal length. The constriction which started 
in the third segment of the first stage nymph 
becomes very clear, dividing the segment into 
proximal and distal portions, the former being 
longer than the latter. The antenna is now 
five-jointed, the ultimate segment being the 
longest. The primary sensoria in this stage are 
situated on the top of the distal portion of the 
third segment, which may be called the fourth 
segment and at the base of the ultimate seg- 
ment, which now becomes the fifth segment. 

The antenna in the third stage nymph 
elongates further, having five segments, the last 
being the longest. The primary sensoria are 
situated on the top of the fourth and at the 
base of the fifth segment indicating that these 
are respectively the future fifth and sixth seg- 
ments of the adult. The third segment also 
increases in length, and a constriction again 
appears in it. 

In the fourth stage nymph the antenna con- 
tinues to elongate. The pedicel becomes 
slightly longer than the scape. The constric- 
tion which had started in the third segment of 
the previous stage divides the segment into 
two parts, the proximal portion being longer 
than the distal, making the antenna now six- 
jointed. The primary sensoria are situated on 
the same segments as in the last stage, the seg- 
ment now being the fifth and sixth. 

It is concluded that the pedicel does not 
divide in Aphidide. In this family the post- 
pedicel elongates and becomes three-segmented 
by two successive divisions which take place 
in the second and fourth nymphal stages. These 
observations agree with those of previous work- 
ers?-4 except of Saxena.' 

I wish to record my thanks to Dr. Rakshapal, 
Lucknow University, for his valuable sug- 
gestions and correction of the manuscript for 
the press. 
Entomologist, 
Gwalior, 

June 23, 1947. . 


1, Saxena, S. S., Curr, Sci., 1946, 15, 194. 2: 
Fuller, C., Ann. Natal Govt. Mus., 1920, 4, 235. 3. 
Bugnion, E. Bull. Soc. Entom. Egypte, 1921, 5, 56. 4. 
Quadri, M. A. H., Bull. Ent, Res., 2pt., 1938, 3, 264. 


Cc. B. L. BHarcava. 


METABOLISM OF UNSTRIATED 
MUSCLE 


Stupres of the activity of frog’s stomach mus- 
cle have shown that there are separate meta- 
bolic mechanisms for the production of mecha- 
nical activity under different conditions. 

1. Activity under anerobic conditions.—The 
excitability of the muscle to alternating cur- 
rent (10 volts for 10 seconds every 1 minute), 
after a variable latent period, is at first in- 
creased and then depressed, and finally the 
muscle may be completely paralysed, though 
partial activity continues for a long time in the 
absence of oxygen. During this steady state, 
if oxygen is admitted, there is at first a depres- 
sion before the response returns to normal; 
this depression may amount to complete para- 
lysis—oxygen paralysis. These experiments 
suggest two mechanisms—for zrobic and anz- 
robic conditions—in unstriated muscle, and 


in 

| 


260 Letters to the Editor 


these two are mutually exclusive ; this, in fact, 
is a Pasteur reaction.! 

2. Activity in acid  solutions.—Unstriated 
muscle may become hyperexcitable in acid 
solutions (pH 6-5). In alkaline solutions, glu- 
cose has a beneficial effect, but this becomes 
less marked in acid solutions. As a matter of 
fact, in acid solutions, pH 6-5, the effect of 
glucose may be inhibitory. This differential 
effect of glucose suggests that there are differ- 
ent metabolic mechanisms in alkaline and acid 
solutions respectively. 

3. Tonic and twitch contractions.—If by re- 
peated stimulation in the absence of oxygen, 
the muscle becomes fatigued to alternating cur- 
rent, the addition of potassium ion (20 per 
cent. of the sodium of the saline replaced with 
potassium), produces a powerful contraction, 
and the excitability to alternating current also 
greatly increases, so that the asphyxial para- 
lysis is abolished. This effect is produced by 
all substances that produce tonic contraction, 
These experiments suggest that there are differ- 
ent metabolic mechanisms for tonic and twitch 
contractions but the energy released by the 
former is utilisable by the latter. 

4. Tonus.—Oxygen consumption experiments 
have shown that there are two kinds of tonic 
contractions, one that uses oxygen and the other 
that does not.23 This has been confirmed by 
the finding that there are two kinds of tonic 
contractions, one that decreases and the other 
that increases in the absence of oxygen. As 
a matter of fact, it is possible for unstriated 
muscle to maintain considerable tension for 
several hours in the absence of oxygen and die 
in the contracted state; this tonic contraction 
appears to be identical with asphyxial rigor in 
striated muscle. One kind of tonic contraction 
of unstriated muscle appears to be identical 
with contracture of striated muscie; this uses 
oxygen. The other kind of tonic contraction, 
which does not use oxygen, appears to 
related to rigor mortis of striated mus:le. Con- 
tractions of striated and unstriated muscles are 
thus closely related. 


INDERJIT SINGH. 
Mrs. SuNITA INDERJIT SINGH. 


Physiological Laboratory, 
Dow Medical College, 
Karachi, 

June 9, 1947 


1. Lipmann, F., 4 Symposium on respiratory enzymes. 
The University of Wisconsin Piess Madison, p. 48. 
2. Rao, M. S., and Singh, I., /. Physiol. 1940, 98, 12. 
3. Singh, I. and Mrs. Singh, S. I., Proc. Ind. Acad. Sci., 
1947, 23, 312. 


EFFECT OF DIFFERENT NUMBER OF 
TILLERS ON THE QUALITY OF 
PRIMARY (MOTHER) SHOOT IN 

SUGARCANE 
PrIMARY (mother) shoot in sugarcane is al- 


ready known to be of superior quality than its 
tillers.!:2 The effect of different numbers of til- 


Current 
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lers on the mother-shoot is, however, not fully 
known. Experiments in this direction were 
carried out at the Main Sugarcane Research 
Station, Shahjahanpur, during 1943-44 and 
1945-46 with Co. 527 and CoS. 146 respectively. 
Five hundred primary shoots were tagged in 
the February-planted crop during the month of 
April. Subsequent tillers were labelled as they 
emerged. The primary shoots (A to D) were 
divided according to the number of tillers, 
0 to 3, with the plants into 4 treatments. 

Tillers that followed above the quota of the 
respective treatments were cut out every week, 
and only plants that acquired their treatmental 
quota of tillers by the middle of July were 
selected. 

The different kinds of primaries and tillers 
were examined for juice quality during the 
crushing season with 10 canes coming from 
10 different plants for each sample. 


TABLE [ 


Showing quality of different kinds of primaries 
and their secondary shoots 


Co, 527( 1943-44)| C0S.146 (1945-46) 


Treatments 


Purity Sucrose Parity 


A-Primary shoots} 13-38 | 79-78 | 19-70 | 89-32 
B-Primary shoots} 14-51 | 84-01 | 20°45 | 89-58 
with 1 tiller 
1. Primary 
shoots 
2. Ist tiller 14-19] 81-68! 19-88 | 88-02 
C-Primary shoots 
with 2 tillers 
1. Primary 14-65 | 84-80 | 20-53 90-59 
shoots 
2. Ist tiller 14-05 | 80-88 | 20-14] 89-50 
3. 2nd tiller ..| 12°86 | 78-55 | 19-98 | 89-08 
D- Primary shoots 
with 3 tillers 


1. Primary oe ee 20-69 | 90-07 
shoots 

2. Ist tiller .. 20-54 | 89-97 

3. 2nd tiller .. 20-40 | 89-35 

4. 3rd tiller .. me ia 19-84 | 89-35 


The above data not only further confirm 
the view that the primary shoot is superior in 
quality than its tillers, but also make it clear 
that the larger the number of tillers the better 
the quality of the primary shoot. 

My thanks are due to Dr. A. K. Mitra for his 
valuable help in planning this experiment, and 
to the Indian Central Sugarcane Committee 
for financial assistance. 


Main Sugarcane Research Station, 
Shahjahanpur, Ram KRISHNA. 
June 30, 1947.. 


1. Panje, R. R., Proc. Sugar Tech. Assoc., 1943, 12th 
convention. 2. Rodrigues, H. J., Planter and Sug. 
Mfr., 1928, 80, 101. 


At 

= 

Me 

I 

1 

pal 

me 

the 

co" 

ma 

ler 

re\ 

the 

the 

Va 

4. 

Th 

Ap 

| 

tio 

12. 

ere 

— rie 

Fu 

Ex 

W: 

Di 

20. 

me 

tio 

Hy 

tio 

Fu 

pu 

Mi 

vi 

in 

in 

pa 

5 no 

th 

ou 

| ste 

ad 

fu 

| co 

se 

ca 

in 

} 

Wi 

tir 

| pk 

| dc 

{ ak 

th 

| so 

th 

te 

th 


No. 8 
August 1947] Reviews 
REVIEWS 
Methods of Mathematical Physics. By H. and On the other hand, the book covers quite a 


B. S. Jeffreys. (Cambridge University Press), 

1946. Pp. 679+ vii. Price 63 sh. 

Although there are books in other languages, 
particularly in German, designed specifically to 
meet the mathematical needs of physicists, 
there has been so far no such treatise in English, 
covering broadly the various branches of pure 
mathematics that are often required in prob- 
lems in advanced physics. The book under 
review is intended to fill this gap. An idea of 
the scope of the book may be gathered from 


the following table of contents: 1. The Real 
Variable, 2. Scalars and Vectors, (3. Tensors, 
4. Matrices, 5. Multiple Integrals, 6. Potential 
Theory, 7. Operational Methods, 8. Physical 


Applications of the Operational Method, 
9. Numerical Methods, 10. Calculus of Varia- 
tions, 11. Functions of a Complex Variable, 
12. Contour Integration and Bromwich’s Inte- 
gral, 13. Conformal Representation, 14. Fou- 
rier’s Theorem, 15. The Factorial and Related 
Functions, 16. Solution of Linear Differential 
Equations of the Second Order, 17. Asymptotic 
Expansions, 18. The Equations of Potential 
Waves, and Heat Conduction, 19. Waves in One 
Dimension and Waves with Spherical Symmetry, 
20. Conduction of Heat in One and Three Di- 
mensions, 21. Bessel Functions, 22. Applica- 
tions of Bessel Functions, 23. The Confluent 
Hypergeometric Function, 24. Legendre Func- 
tions and Associated Functions and 25. Elliptic 
Functions. 

The senior author of the book has already 
published a tract on “Operational Methods in 
Mathematical Physics,” which did useful ser- 
vice in reviving interest in Heaviside’s methods 
in recent years. Much of the matter contained 
in that book finds a place in the present work, 
particularly in Chapters 7 and 8. In fact, a 
notable feature of the book is the systematic 
application of operational methods for solving 
the differential equations that occur in the vari- 
ous problems, and even in the treatment of 
standard cases such as Bessel’s equation. The 
addition of the first chapter on the theory of 
functions of the real variable has increased 
considerably the clarity and rigour of the later 
sections. The book contains numerous appli- 
cations of the methods developed to problems 
in physics, particularly in potential theory, 
dynamics, electromagnetism, heat conduction, 
wave motion, etc. There is, however, compara- 
tively little reference to applications in modern 
physics, such as relativity theery and quantum 
mechanics. For instance, the chapter on tensors 
does not contain even an introduction to the 
absolute differential calculus. It is felt that 
the addition of a few more pages dealing with 
some ideas of differential geometry and of group 
theory and subjects allied to them such as 
tensor calculus, theory of transformations and 
modern algebra would make the book more 
complete and useful to students of modern 
theoretical physics. 


large field of mathematics and contains many 
things that one would not normally expect in 
a work of this type. One such, as already 
mentioned, is the detailed treatment of opera- 
tional methods. Another is a brilliant chapter 
on numerical methods, which would be of great 
help in the usual computations accompanying 
theoretical investigations. The chapter contains 
practically all the salient details of this sub- 
ject in the brief space of 50 pages. Most of 
the higher functions that occur in mathemati- 
cal physics, such as the factorial, Bessel, hyper- 
geometric, elliptic, Legendre, etc., are dis- 
cussed in good detail. In this, the authors 
have boldly used new definitions of the various 
functions, so as to secure greater symmetry in 
the expressions, as also simpler relations be- 
tween different functions. 

The following errors and misprints may be 
noted: (1) In p. 18, it is stated, “It is a matter 
of definition whether we say that ES) does 
or does not exist when {f(x+h)—f (x) 
we shall usually say that it does not.” As con- 
trasted with this, see p. 28, line 4, ‘The deriva- 
tive exists, but is unbounded’; (2) in the chapter 
on Legendre functions, it is never stated that 
# stands for cos 6, although the relation is 
used throughout the chapter; (3) in p. 158, 
line 2, the Jacobian is inverted; (4) in p. 314, 
the definitions for closed and open intervals 
have been interchanged; (5) in p. 420, Eq. 12, 
the right-hand side should contain a factor %7. 
These, however, do not in any way detract 
from the merits of the book, which will be 
found to be a very useful reference book by 
all workers in theoretical physics. The print- 
ing and get-up are good and come up to the 
usual standards of the Cambridge University 
Press. The cost-is perhaps a little beyond the 
means of individual students, which is unavoid- 
able with a book of this size. The reviewer,’ 
however, warmly recommends the book 
every library in advanced physics. 

G. N. RAMACHANDRAN. 


A Practical Course in Agricultural Chemistry. 

F. Knowles and J. E. Watkin. Second 

Edition. (Macmillan & Co.), 1947. Pp. 216. 
Price 12/6d. net. 


The present publication is the second edition 
of a book which first appeared in 1937. The 
authors, who are well known in the profession 
and long associated with teaching and research, 
have made extensive revisions so as to make 
the methods fairly up-to-date. The book is a 
useful compilation, and, apart from its value 
to the student going up for degree examina- 
tion, it is also quite serviceable as a refresher 
to research workers and others who are not in 
a day-to-day touch with the various methods. 

As stated by the authors in their preface, the 
book is mainly intended to give an outline of 
the various methods employed in soil science, 
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plant biochemistry, dairying, horticulture and 
poultry husbandry—all of which are studied 
for the degree course. The methods are natu- 
rally quite numerous and highly varied in 
character. The wide scope necessitates brevity 
in description, and although here and there 
even elementary principles are explained, the 
main text of the book would require a fairly 
good background of chemisiry. 

It is presumed that the selected methods are 
intended to be such as can be tried out in a 
laboratory with minimum equipment. The 
method of Walkley and Black recommended for 
the estimation of carbon has the advantage of 
ease and simplicity, but it cannot be regarded 
as accurate. Other methods, easily adaptable 
to laboratory conditions are also available. In 
some cases, the authors have stuck to some of 
the older methods, though others have, not only 
advocated but also found, some of the modified 
and newer methods to be more useful. Thus, 
although the previous moistening of the soil 
with water helps in the Kjeldahl digestion and 
yields consistently more dependable results 
(especially in the case of heavy soils), there 
is no reference to it. The Fiske-Subbarow 
method of colorimetric estimation of phosphorus 
has not been recommended though it is the 
most popular method for micro-quantities at 
the present time. The use of bismuthate for 
the estimation of manganese has not been cited. 
Similarly, there is no reference to the use of 
oxyquinoline for the estimation of some of the 
elements, especially aluminium. These are, of 
course, inevitable when the size of the book 
is restricted and the authors have to cater 
mainly to students who do Agricultural Chem- 
istry as one among several subjects. 

The book has been well written with a prac- 
tical insight into the actual requirements of 
the users. Sir John Russell has paid a well- 
deserved compliment in his introduction to the 
book. The printing is excellent, in keeping 
with the high traditions of the publishers. 
The book will be found very useful by students 
of Agricultural Chemistry over different parts 
of the world. V. SUBRAHMANYAN. 


Chemistry of Vitamins and Hormones. By S. 
Rangaswami and T. R. Seshadri. (Andhra 
University, Waltair, South India), 1946. 
Pp. 329. Price Rs. 7-8-0. 

Biology and medicine are greatly indebted to 
the science of organic chemistry for the rapid 
advances which they have registered in their 
respective fields. The entire subject of vita- 
mins and hormones is of so recent an origin 
and has progressed at such bewildering speed 
that it has become impossible for an interested 
worker to keep pace with all the important 
publications dealing with this subject. The 
discovery, isolation and synthesis of most of 
these substances have led to the widening of 
the scope of their application and have contri- 
buted to a better understanding of many bio- 
logical processes. 

Much of the credit for this goes to the 
organic chemist, for it was his tribe that made 
jt possible to produce in large amounts these 
of the theory underlying the Chakravala pro- 
physiologically active substances and also to 
find simpler, cheaper and sometimes more 


Science 


active substitutes prepared synthetically. From 
the point of view of budding organic chemists, 
this book is an admirable one. There are 
described the more important stages of earlier 
work on each vitamin and hormone. The de- 
scriptions of properties, structure and synthe- 
sis follow in each case where they are definitely 
known. The account dealing with physiologi- 
cal function and methods of assay is also well 
written. The book will be of immense use not 
only to the students taking their degrees with 
organic chemistry as special subject, but also 
to those investigators who need from time to 
time information of the kind found in the book, 
all in one place. Vv... 


A Chapter in the Theory of Numbers. By L. J. 
Mordell. (Cambridge University Press), 1947. 
Pp. 31. Price 1/6d. 

This forms the subject-matter of an inaugu- 
ral lecture given at Cambridge by the author, 
and contains a historical review of the attempts 
at finding the integral as also rational solutions 
of the equation y* + K = 2z* and allied prob- 
lems. Particular cases of K, like K = 2, 
K = —17, are famous problems, adaptable to 
elementary methods. The theory of algebraic 
numbers has greatly advanced our knowledge 
of the subject. The most general equation 
y? = x* + K which has no rational solutions is 
a problem still awaiting solution. C. N. S. 


Ancient Indian Mathematics and Vedha. By 
L. V. Gurjar. (Ideal Book Service, Sadashiv 
Peth, Poona). Pp. 202. Rs. 6-4 or 10 sh. 
Books on the history of Ancient Indian 

Mathematics written in English or for the 

matter of that in any Indian language are so 

few that any new book brought out has its 
due place and use. Indian mathematicians and 
historians justly resent that the achievements 
of ancient Indian mathematicians are not given 
proper recognition in books on history written 
by Westerners. Several Western savants have 
done valuable service in translating or inter- 
preting the writings of Aryabhata, Brahma- 
gupta and Bhaskara. But how many books on 
the history of mathematics written in Europe 
and America refer to the value of = 3-1416 
as first given by Aryabhata, or to Bhaskara’s 
work on indeterminate equations, or to India’s 
contribution to the algebra of combina- 
tions? The need for suitable books written 
by Indians themselves is thus manifest; but no 
useful purpose is served by one’s crying from 
the house-top about the “glorious and profound 
researches” of ancient Indians, without pre- 
senting a succinct and scientific account of 
these researches. Mr. Gurjar’s book is, from 
this point of view, disappointing. He would 
have better served his brief for the Indian 
cause, if he had set forth the mathematical 
justification of the more advanced results of 
the Indian scholars. For example, one would 
except in the book a comparative discussion 
of the methods cf Aryabhata, Brahmagupta 
and Bhaskara with respect to Kutlaka, of the 
theory underlying the Chakravala_ process 
and so on. Even from the historical point 
of view, the book is not free from defects. 

Most of the geometry found in Aryabhata was 

known to the Jains of the pre-Christian era. 
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There is no mention at all about India’s con- 
tribution to the theory of permutations and 
combinations, about Bhaskara’s work pertain- 
ing to the notion of the differential calculus, 
and about Indian methematics after Bhaskara, 
especially of the Malabar school. 

The author is well versed in Sanskrit, and is 
a Professor of Mathematics. We would 
earnestly suggest to him to rewrite this book, 
or to write a bigger book, with less of super- 
latives but with more of 

& 


The Methods of Cellulose Chemistry. By 
Charles Dorée. Second Edition (revised and 
enlarged). (Chapman and Hall Ltd., 37, 
Essex Street, London, W.C. 2), 1947. Pp. 543. 
Price 42 sh. 

The experimental investigator has always 
felt the need of a handy book giving full ex- 
perimental details of specialised methods for 
the study of Celiulose in its various aspects 
as a primary constituent of plant cell, as a 
chemical entity and as a structural colloidal 
unit. In the preparation of this’ edition, 
Dr. Dorée has admirably succeeded in this task 
of providing “fuli working details of a selec- 
tion of the subject”. The material is grouped 
under three section$ dealing with normal cellu- 
lose, its synthetic derivatives and compound 
celluloses. It is hoped that this edition will be 
readily welcomed by the student who is under- 
taking research in the extensive field covered 
by cellulose and the natural constituents asso- 
ciated with it in the plant world, as well as by 
the workers in commercial laboratories con- 
trolling and investigating the manufacture of 
cellulose products. 

The technique associated with X-ray investi- 
gation of cellulose has, however, been omitted. 
It could have been included with advantage 
at least in this edition, as Réntgen’s graphic 
methods of investigation of natural products are 
finding favour even in this country. 

P. L. N. Rao. 


Journal of the History of Medicine and Allied 
Sciences, Vol. 1, No. 1. (Henry Schuman, 
New York), 1946. Price $8.50 per year. | 
This quarterly is devoted to the publication 

of work relating to all aspects of the history 

of medicine, public health, dentistry, nursing, 


‘ pharmacy, veterinary medicine and allied 


sciences which impinge on medicine. The first 
number of this new venture is prefaced by an 
interesting article arrestingly entitled, “What 
is past, is prologue”, contributed by Editor 
Rosen, who has emphasised the importance and 
value of history as one of the most powerful 
driving forces in human development. In the 
solution of difficult and intriguing problems 
which confront us, the historical approach often 
facilitates solution. A knowledge of not only 
the past achievements but also the mental pro- 
cesses, the ideological and philosophical con- 
flicts which inspired the action and economic 
and political background against which the 
event was enacted is helpful for envisaging and 
planning a rationalised future. “Without sound 


historical knowledge, men act instinctively and 


emotionally but not rationally.” 
keommine to the Editor, medical history is to 


be cultivated not “as a mere search for anti- 
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quities, as a kind hunt for curios, but rather 
as a vital, integral part of medicine. 

The number under review contains 11 con- 
tributions including the prefatory prologue 
to which reference has already been made. 
Personal reminiscences and achievements of 
some of the old world pioneers of medicine 
and pharmacy, medical education in the 17th 
century England, incubator and taboo, animal 
substances in materia medica, are some of the 
subjects discussed in the number. An interest- 
ing and perhaps an unusual feature of the 
journal is the “Notes and Queries” which is 
included to “provide a medium of communi- 
cation between readers with unsolved problems 
and readers who can solve them”. Book reviews 
and notes on contributors are the other fea- 
tures of the journal. The enterprise is sup- 
ported by a_ panel of consulting Editors 
representing different interests and different 
parts of the world. India and China possess 
a rich tradition in medicine, and the inter- 
national status of the journal would be raised 
by inviting representatives of these two coun- 
tries to join the panel. The journal will no 
doubt be widely welcomed not only by the 
ever-expanding circle of the medical profes- 
sion but also by historians of science. We wish 
the journal a long and purposeful career. 

M 


The New Genetics in the Soviet Union. By 
P. S. Hudson and R. H. Richens. (Imperial 
Bureau of Plant Breeding and Genetics.) 

_ The history of development of genetics dur- 

ing the first thirty years of the present cen- 

tury was marked by a general uniformity in 
the fundamental conceptions of the science in 
all countries including Russia. About the year 

1930, however, there sprang up in Russia a 

new school headed by the Ukrainian botanist, 

Lysenko, and supported by a very able philo- 

sophical writer, Prezent, and a body of agri- 

culturists and plant breeders, which was in 
the main antipathetic to the old school. The 
new school derived its inspiration from the 


philosophy of dialectical materialism and the: 


speculative writings of Darwin, Micurin and 
Burbank, and postulated a system of genetics 
in which the environment was assigned the 
chief role in the determination of the heredi- 
tary constitution of organisms. According to 
Lysenko, “Hereditary constitution is, as it were, 
a concentrate of the environmental conditions 
assimilated by the plant organisms in a number 
of preceding generations”. 

This was in direct contrast to the generally 
accepted system of genetcis based on Mendel’s 
laws and chromosome theory of heredity, and 
hence provoked a fierce controversy in Russia 
which centred mainly round Lysenko repre- 
senting the new school and Vavilov, the old. 
After ten years of acute controversy the school 
of Lysenko appears to have gained the ascend- 
ency, and the Mendelian point of view became. 
less popular in Russia. 

The genetics controversy in Russia naturally 


excited world-wide interest among geneticists,. 


but the full facts were not well known outside 
Russia. This was largely due to the inaccessi- 
bility of evidence, which lie scattered in the 
larger volume of scientific Russian literature, 
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and the absence of an impartial and critical 
account of scientific development in that 
country. There were, however, a few attempts 
to review the position, but they were often 
marred by the expression of strong sentiments 
either for or against the Russian situation. 

Dr. Hudson and Dr. Richens have done a 
great service to the geneticists outside Russia 
by the publication of this bulletin, which gives 
a critical and impartial account of the origin 
and development of the new school in its 
proper perspective. Purely scientific matters 
in Russia are so much mixed up with histori- 
cal, philosophical, political and psychological 
issues that, without a proper appreciation of 
such a background, it is not easy to account 
for the development of unorthodox theories 
like that of Lysenko. The authors have ana- 
lysed critically the components of modern 
Russian genetics and presented a clear picture 
of the new vocabulary, conceptual system and 
general outlook of the new school. 

The bulletin contains six chapters which deal 
with the historical background in which the 
theories of the Russian school were developed, 
the psychological motives underlying their 
enunciation, the various tenets of Lysenko’s 
genetic system including his ‘nutrient’ theory 
and the experimental and theoretical evidence 
on which they are based. The last chapter 
deals with Lysenko’s arguments against gene- 
tics as ordinarily understood. In dealing with 
these aspects the authors have drawn attention 
to the defective methods of experimentation, 
a logical treatment of scientific subjects and a 
complete antipathy to the application of statis- 
tical methods to quantitative data, which have 
characterised the Lysenko school. The authors 
also point out that many of its criticisms of 
classical genetics are out of date and proceed 
from an ignorance of the latest advances in 
the subject outside Russia. : 

The bulletin concludes with a summary in 
five languages, viz., English, French, Spanish, 
German and Russian, and an extensive biblio- 
graphy of about 300 references. 

S. RAMANUJAM. 


Rotary Guide to Careers. (Oxford University 
Press), 1947. As. 8 each. 


These are a series of pamphlets issued under 
the auspices of the Vocational Service Com- 
mittee of the Bombay Rotary Club and are 
intended to be guides to the different profes- 
sions open to youngmen. They are modelled 
on the pamphlets issued by the Ministry of 
Labour and National Service in Great Britain, 
with due regard to conditions and facilities ob- 
taining in India to-day. The information given 
in these pamphlets includes, advice on the 
personal and educational qualifications, — the 
opportunities and essential training required, 
and would, therefore, be most useful to all 
those who are keen on taking up a professional 
career. 


Science 
Pamphlets dealing with (1) Architecture, 
(2) Banking, (3) Law, (4) Accountancy, 
(5) Engineering, (6) Civil Engineering, (7) 
Mechanical Engineering, have already been 


published. A few more are expected to be 
published soon. They deal with cotton—raw 
and Textiles—Civil Aviation and Air Services, 
Chemical Engineering, Electrical Engineering 
Librarianship, and Stock, Bullion and Exchange 
Broking. 

_ The printing and get-up of these pamphlets 
is very good. 

H. N. R. 


International Council of Scientific Unions 
Vol 4. Edited by F. J. M. Stratton. (Cam- 
bridge University Press), 1946. 


This volume, like the previous ones, is a re- 
port of the proceedings of the fourth general 
assembly of the Council held in London in 
July 1946. The I.C.S.U. is the successor of the 
pre-war International Research Council. It is 
the supreme body in the domain of natural 
science, and the international bearer of 
authority of all the national academies of 
sciences, even as the latter are the most influen- 
tial organisations in their respective territories. 
Moreover, the I.C.S.U., according to its name, 
bas all the International scientific unions affi- 
liated to it. Although it is not the dictatorial 
authority of the several bodies, it is empowered 
to demand the co-operation of them all in the 
huge task of symmetrical development of all 
sciences wholly and solely for the benefit of 
mankind. . 

The primary functions of the I.C.S.U. are 
“to assist at the birh of new international 
Scientific Unions, to mature the young or weak 
among the sectional unions and to co-ordinate 
the activities of the established organisations”. 
The I.C.S.U. performs other important func- 
tions as well. It directs international scientific 
activity in subjects which do not fall within 
the purview of any existing international asso- 
ciation, and calls into existence joint commis- 
sions of two or more unions to be active in 
the intermediate provinces of sciences, like, for 
instance, oceanography, between the unions cf 
Geodesy, Geophysics and of Biological science, 
or Ionosphere, between physical unions and 
those of Geodesis and Geophysics. 

The criticism that has been directed against 
the inequitous attention paid by the I.C.S.U. 
towards that part of the world which is more 
advanced in science appears to be quite just. 
The defence of such a policy by the President 
on the specious plea that the LhC.S.U. forms 
a “Scientific Church” and not a “Mission” only 
succeeds in dwarfing the world stature of the 
organisation, and deprives it of its unique posi- 
tion and opportunity to lead the nations into 
amity and prosperity by adhering to the most 
pervasive faith in the world—the religion of 
the pursuit of truth for its own —_,. an 
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Grant for Research in Hyderabad.—The (i) The distribution of points p and lines L 


Nizam’s Government have sanctioned a non- 
recurring grant of Rs. 15,00,000 and a recurring 
annual grant of Rs. 2,76,000 for the Central 
Laboratories for scientific and industrial research 
in Hyderabad. -Orders for the equipment re- 
quired have been placed in the United States 
of America, and are expected to arrive shortly. 
The Central Laboratories, besides functioning 
as the testing and research unit, give technical 
help and advice to the general public, indus- 
traiJists, and various Government Departments. 
They will have their permanent buildings near 
the Osmania University, and 56 acres of land 
have been acquired for this purpose. pas 


New Comet Seen.—The discovery of a new 
comet—visible with the aid of a moderate tele- 
scope—was reported to the Harvard University 
Observatory. 

The comet is in the 12th magnitude and was 
sighted on July 18 and July 23 and Mr. C. A. 
Wirtanen at Lick Observatory, San Jose, Cali- 
fornia. Comets, generally, are not visible 
without the aid of a telescope beyond the 
sixth magnitude. 

Mr. Wirtanen described the new comet as 
“diffused with its central nucleus” the constel- 
lation Wauarius. He believed it would be 
visible for some weeks. 


The Indian Mathematical Society—The 15th 
Biennial Conference of the Society will be 
held at Waltair, Madras Presidency, under the 
auspices of the Andhra University, from 22nd 
to 24th December 1947. 

Members wishing to read papers at the Con- 
ference are requested to send their papers 
along with a short summary to Prof. A. 
Narasinga Rao, Department of Mathematical 
Physics, Andhra University, Waltair, so as to 
reach him on or before 15th October 1947. 


Prize Problem in Mathematics. The Indian 
Mathematical Society has proposed the follow- 
ing problems for the Narasinga Rao Medal— 
Mathematical Research in 1948. 

To make a contribution to the theory of 
plane projective geometries, particularly the 
following types of non-desarguesian geometries: 

(1) The geometries where a single (p, L) 
Desargues’ Theorem holds where L is a line 
passing through the point p. [The (p, L) 
Desargues’ Theorem states that if the three 
joins of the corresponding vertices of 2 tri- 
angles concur at p, and if two pairs of their 
corresponding sides intersect on L, then the 
third pair also intersect on L)]. 

(2) The a > which there is a tran- 
sitive group of translations. 

(3) The  cometries in which the theorem of 
the complete quadrangle (that is, existence of 
a unique harmonic conjugate C’ of C with res- 
pect to AB for every triad of collinear points) 
holds. 

(4) The required “contribution” is to bear 
on the following questions :— 


passing through p, such that the (p,L) 
Desargues’ Theorem is true, the distri- 
bution of collinear triads of points 
A, B, C, such that C has a unique har- 
monic conjugate with respect to AB. 

(ii) The distribution of quadrangles with 

_ three collinear diagonal points. 

(iti) The projective group of the plane and 
projective groups of its straight 
ines. 

The solutions of the prize problem are to be 
sent to the President of the Society at the time, 
and the last date for the submission of the 
theses is the Ist July 1948. 

For further particulars and references to 
literature on the problems of research apply 
to :—Dr. A. Narasinga Rao, Editor, The Math: - 
matics Student, Andhra University, Waltair. 


All-India Board of Technical Studies —wWith 
a view to attaining uniform standards in 
Engineering Education, the All-India Board of 
Technical Studies in Engineering and Metal- 


lurgy have instituted in the first instance 
Diploma and Certificate courses in Electrical 
Engineering. 


The All-India Diploma course is a full-time 
three-year course in an affiliated Institution 
followed by one year of practical training. The 
Diploma has been provisionally recognised by 
the Federal Public Service Commission for ad- 
mission to examinations held by them for 
recruitment to certain posts under the Govern- 
ment of India. 

The All-India Certificate course is a part- 
time course of three years’ duration. Persons 
employed in workshops and industry are eligi- 
ble for this course which enables them to ac- 
quire further knowledge in subjects relating to 
their profession. 


National Institute of Sciences—At a meet- 
ing of the Council of the National Institute of 
Sciences of India and the Fellows of the Insti- 
tute held in Bombay on the first of August, 
Pandit Jawaharlal Nehru was elected Fellow 
of the Institute. 

The meeting assured Pandit Nehru of their 
full support in the tasks of raising the lot of 
the people and the scientific development of 
India and expressed the hope that they could 
count on his active participation in the activi- 
ties of the Institute. 


Central Medical Institute—India will have 
a unique organisation in the Central Medical 
Institute to be established at the cost of five 
crores of rupees. 

Blueprints for the Institute, first suggested by 
the Bhore Committee, have been worked out 
in a report prepared by a Committee presided 
over by Sir A. Lakshmanaswami Mudaliar. 
The Institute, which is to be located in Delhi, 
will be primarily an advance research and 
training centre. The model adopted is that of 
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| Johns Hopkins Medical College in 


The Institute will be built over a period of 
ten years at a capital cost of five crores of 
rupees, and an annual recurring expenditure of 
Rs. 56 lakhs will be incurred. It will have 
a 1,000-bed hospital attached to it. The Gov- 
ernment of India are considering the report. 


Food Technology—The Rice Technology 
Committee has recommended the use of par- 
boiled rice in place of raw rice as the former 
gives a higher yield of the whole unbroken 
rice, has more nutritive value and has better 
keeping qualities than raw rice. In view of 
the world shortage of rice a greater out-turn 
of whole parboiled rice should be of great sig- 
nificance in India’s rice economy. The Com- 
mittee also recommended the standardization 
of the parboiling process in India. 

The Food Processing Committee has recom- 
mended further research on the processing of 
seed-cakes and the pilot plant production of 
soya-bean milk. 


Adhesive for Plywood Industry.—The Forest 
Research Institute, Dehra Dun, has taken out 
a patent for the manufacture of prolamin adhe- 
sive which is extracted from gluten, a by- 
product of starch factories. This adhesive is 
of unique importance to the Indian Plywood 
Industry, and in spite of its low cost approaches 
phenolformaldehyde synthetic resin in effici- 
ency. 


Aluminium Production in C.P.—It is official- 
ly stated that the Provincial Government has 
decided to establish a factory for the produc- 
tion of aluminium in C.P. Of the raw mate- 
rials required, bauxite of suitable quality is 
available in plenty. 

This province has enough coal resources, and 
electricity can be generated at an” economic 
rate. The establishment of this industry, it is 
stated, will result in the setting up of rolling 
mills and fabrication units and in the manu- 
facture of titanium and aluminium powder 
pigments. 

Chemical industries as sulphuric acid, re- 
quired also for super-phosphate manufacture 
and caustic soda, will follow as a natural corol- 


lary. 


Expedition to Tongaland—Tongaland in 
Zululand, near the Portuguese border, is a 
storehouse of immense value to the scientist. 
It is through this very inaccessibility, however, 
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that so little is known of the territory or its 
potentialities. 

A representative body of scientists will carry 
out a geographical, zoological and _ botanical 
investigation to determine its potentialities for 
field studies and for scientific research and 
education. The expedition will also investigate 
the area’s suitability as a nature reserve and 
the best way of opening it for visitors. 

From a scientific point of view great import- 
ance attaches to the extensive fossil beds in the 
Ndumu area. This area is best known for its 
ammonites (fossilised molluscs with distinct 
tentacled heads). Of outstanding interest to 
scientists also is the investigation which will 
be made to determine, if time permits, the area 
in Northern Zululand where tropical flora and 
fauna integrate with the sub-tropical. 

It is well known to sscientists that many 
forms of tropical flora and fauna disappear in 
the vicinity of Hluhluwe Reserve. The 
best known example of this is the tsetse fly, 
whose depredations, so .widespread in tropical 
Africa, in the Hluhluwe and Unfolosi area, 
disappear. 


Experiments with Foreign Paddy.—An im- 
ported variety of Chinese pdddy cultivated in 
Kashmir, is reported by the I.C.A.R. to yield 
twice as much as the local varieties. While 
this does not need artificial manure, the soil 
fertility is to be maintained with green and 
farmyard manure. 

Of the other types of paddy imported into 
India some years ago, the Russian variety has 
been harvested about six weeks earlier than 
the indigenous kind. There are great possibili- 
ties of this rice being grown on high altitudes 
between 7,000 and 9,000 ft. 


GEOMAGN ETICACTIVITY 


Geomagnetic activity during the quarter 
April-June 1947 was very much on the de- 
crease as compared with the previous quarter. 
Some details of the geomagnetic disturbances 
recorded at the Alibag Magnetic Observatory 
during the quarter April-June 1947 are given 
in the following table in which t,,t represent 
the time (I.S.T.) of commencement of the dis- 
turbance and its intense phase respectively, and 
T the duration of the intense phase expressed 
in hours. The ranges in the three different 
elements (D, H and V) of the earth’s magnetic 
field have also been given, D, in minutes of 
arc, H and V in vy where 1y = 10~-° gauss. 
The maximum k-index recorded during the 
disturbances have also been given. 


Range 
k Nature of 
Date to T | eommencement 
D H Vv 
1947— H. M. H. M. Hrs. Min. 
April 17-18 . 17 54 01 08 34 9-8 429 103 8 Sudden 
on 18th 
May 24 -- 07 42 12 15 3 4-9 225 51 7 Sudden 
June5 +: .* 12 56 12 56 2 4-9 198 51 6 Sudden 
June 13-14 +e 23 20 08 KA 7 - 93 143 86 6 Sudden 
on 14th . 


882-47 Printed at The Bangalore Press, 


Bangalore City, by G. Srinivasa Rao, Superintendent ani Published by 


Dr. M, A. Govinda Rau, M.A., Ph.D,, for The Current Saienos Association, Bangalore 


LIVER THERAPY 


Liver, the richest source of the B-Complex, 
antianaemic principles and other growth 
factors yet undetermined. 


We prepare active concentrates of liver containing the 
whole range of the above principles for Research and 
Medical Profession. 


For further particulars apply to: 


The Mysore Industrial & Testing Laboratory, Ltd. 
Malleswaram Post, BANGALORE 


THE MYSORE CHEMICALS & FERTILISERS, LTD. 


REGISTERED OFFICES: TELEGRAMS: “CHEMI” 
1129, VANI VILAS ROAD, MYSORE TELEPHONE No. 243 


WoRKS: BELAGULA . 
(MYSORE STATE RAILWAY) 


TELEPHONE No, 435 


ON THE WAY TO BRINDAVAN GARDENS 
(KRISHNA RAJASAGAR) 


Manufacturers of : 

Concentrated and Fuming Sulphuric, Hydrochloric and Nitric and 
Chlorosulphonic Acids; Ammonia, Ammonium Carbonate and Ammonium 
Sulphate; Sodium Sulphate; Copper Sulphate; Ferrous Sulphate; Ferric 
Chloride; Superphosphates and Mixed Fertilisers, etc. 
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INDIAN COUNCIL OF AGRICULTURAL RESEARCH 


INDIAN FARMING 
(Monthly Magazine for the Layman) 


Features of the magazine include Original Articles of practical interest to 
farmers, What the Scientists are Doing, What’s Doing in All-India, What Would You Like 
to Kuow? etc., of special interest to farmers, landowners, rural development 
workers, co-operative societies, government officials, clubs, libraries and 
college students. 


Annual Subscription Rs. 6; Single Copy As. 8 


INDIAN JOURNAL OF AGRICULTURAL SCIENCE (Bi-Monthly) 


Journal of agricuiture and the allied sciences mainly devoted to the 
publication of the results of original research and field experiments. 


Annual Subscription Rs. 15; per part Rs. 3 


INDIAN JOURNAL OF VETERINARY 
SCIENCE AND ANIMAL HUSBANDRY (@U@rterly) 


Journal devoted to the publication of scientific research relating to the 
health, nutrition and breeding of livestock. 


Annual Subscription Rs. 6; per part Rs. 2 
MANAGER OF PUBLICATIONS, Civil Lines, DELHI 


THE OBSERVATORY 


FOUNDED 1877 


A Magazine presenting current 
developments in Astronomy by means 
of Articles, Correspondence, Notes 
on discoveries and Reviews of im- 
portant astronomical books. The 
papers read at the Meetings (Astro- 
nomical & Geophysical) of the Royal 
Astronomical Society and the dis- 
cussions which follow are also fully 
reported. 


Annual Subscription for 6 issues Rs. 15 


INSTRUMENTS Pot Fe 


FOR INDICATING RECORDING> CONTROLLING 
: Should be sent to— 


Tue EpIrors, 
Sole Agent®: 
LAWRENCE & MAYO (India) Ltd. ROYAL OBSERVATORY 
Greenwich 


Branches:—Bombay, B lore, Calcutt New 
Delhi, Lahore, Lucknow & Madras. LONDON, S.E. 10 
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TRANSFORMERS 
WELDERS 


LEAD BURNERS 


OUR WELDERS 
For 3 Ph. supply wheel regulator in 10 amp. steps. Robust 
construction and tap switch with all accessories. Complete 
200 or 300 amp. 25 & 50 cycles supply. 
Manufacturers of transformers upto 500 K.V.A. 33 K.V. to 


B.S.S. for the last 14 years. 
> | Enquiries Solicited 


GOVT. ELECTRIC FACTORY 


MYSORE ROAD - - BANGALORE CITY 


| | 
| 
| 
| | | 
| 
| 
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We are now manufacturing: 


® Kipp’s Apparatus of one litre capacity. 
® Desiccators of 4’, 5" and 6’ diameter. 

® Measure Glasses of 2 drams, 1 oz., 4 oz. 
and 8 oz. cap. accurately calibrated. 


and 
All Types of Graduated Glassware 


such as Measuring Flasks, Measuring Cylinders, 


Burettes, Pipettes, etc., etc. 


Manufactured by: 


INDUSTRIAL & ENGINEERING APPARATUS Co. Ltd. 


Chotani Estates, Proctor Road, Bombay 7 


IMPORTANT 


Scarcity of materials is being felt in every field of 
work ; but by our ceaseless efforts we have collected 
large stocks of scientific goods and we are in a 
position to satisfy demands from consumers of these 
- - goods. ~- - 
Please send your enquiries and orders for anything 
in the line of Physical, Chemical and Biological 
Apparatus, Gas and Water fittings, Glass graduates 
and Hollow glassware, Barometers, Colaroids, 
Colorimeters, Pehameters, Ether, Acids, Chemicals 
and Reagents, etc., etc., to us. 
- We assure you of the promptest attention. - 


Bengal Chemical and Pharmaceutical Works, Ld. 
CALCUTTA BOMBAY 


MANUFACTURERS OF 


ALL KINDS OF SCIENTIFIC APPARATUS 
OUR SPECIALITIES: 


| 
| 
| Fortin’s Barometers, Sextants, Resistance Boxes and 
Potentiometers, Sensitive Galvanometers, 
Ammeters, Voltmeters, Vernier and 
Biological Microscopes, Analytical 
Balances, Weight Boxes, Tuning 
Forks, Rheostats, Optical 
| Benches, Gas Plants, 
Precision Measuring 
| Instruments, 
| 


ete. ete. 


Recognised by 
Educational Institutions and Research Laboratories 
THROUGHOUT 


India, Burma and Ceylon =| 


Branches: 


Maclagon Road 113, Bigandet Street 
LAHORE RANGOON 


Telegrams :—“ SCIENCE,” Ambala, Lahore 
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| 
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INDUSTRY & CONTROL 
LABORATORY EQUIPMENTS 


Barkometer, English 10” 0-80% Rs. 17/8; Brinometer, English Rs. 9/8 each. 


Beakers 100 250 500 1000 2000 c.c. 
Indian -/15/- 1/2 1/11 2/12 
English 2/7 2/11 4/6 5/14 | 11/14 each 
Bottles Reagent flat stopper + 8 16 32 64 oz. 
Indian—Narrow mouth 10/14 14/4 18/8 30 82 per doz. 
English 18/14 25/8 35/4 60 192 


(N.B.—Wide mouth 25% extra; Extra Wide mouth 75% extra) 


Buretttes with stopcock—English 25 c.c. Rs. 11/8; 50c.c. Rs. 13/8; 
100 c.c. Rs. 16/8; Schellback 50 c.c. Rs. 17/8; 100 c.c. Rs. 19/8 


Butryometers tube—English 8 to 9% as available Rs. 8/12 


Desiccator, with zinc plate 4" 5 6 8 10 

Indian 8/15 10/6 14/8 39 

English 30 55 84 
Dessicator, Vacuum—English 8” Rs, 104 
Distilling Apparatus, Copper—Capacity 1 2 4 10 20 Gallon 

Rs. 80 104 190 350 550 

Distilling Flask 250 500 1000 2000 3000 5000cc. 

Indian 3/12 4/7 6/8 10/12 

English 7/15 9/8 14/8 19/8 26 32 
Flask Capacity 250 c.c. 500 c.c. 1000 c.c. 2000 c.c. 3000 c.c. 5000 c.c. 10000 

Indian 1/2 1/10 2/15 5 10/12 18/8 

English 2/10 4/8 5/14 9/8 14/8 23 38/8 
Measuring Cylinder 100 c.c. 250 c.c. 500c.ce 1000 c-c- 2000 c.c. 

Indian 2/6 3/4 5/8 9/8 Each 

English 5 7/6 10/15 15/8 26/8 Each 
Measuring Flasks, Stoppered 50 or 100 c.c. 250 c.c. 500 c.c. 1000 c.c- 2000 c.c. 

Indian 2/3 2/14 4/6 5/13 

English 5/14 7/6 11/8 19/8 24/8 


Measure Glass—English 4 oz. 8oz. 160z. Rs. 3/10; 4/12 5/12 respectively 
20 0z- 7/8; 320z. 12/8 each. 
lec. 2c.c. l0cc. 25c.c. 50 c.c. 
Pipettes Volumetric Sup. Indian -/s/- -/s/- -/14/- 1/2 1/8 
English 1 1/10 «1/11 1/15 3/2 4/15 
Graduated Sup. Indian 1 1/6 2 2/3 2/8 in 1/10 
English 5/4 5/8 6 6/8 7/8 
Separating Funnels, English 100 12/8: 250 c.c. 14/12; 500 c.c. 21/8; 
1000 c.c- 28/-; 2000c.c. 38/-. 


Gum Boots—Indian Rs. 15/8; Superior Indian Rs. 19/8 ; English Rs. 39/-. 


ZiLL & Co. 


PRINCESS STREET, BOMBAY 2 


ReF. No. 1116 PHONE: 25941 Grams: “ LABORATORY” 


PRECISION 
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@MICROMETER MICROSCOPE 


| @QGONOMETER 


Masulipatam 


BAUSCH & LOMB 


METALLOGRAPHIC EQUIPMENT 


Illustrated above is the METALLOSCOPE model MILS, a compact 

outfit for routine work consisting of Illuminating unit, special 

Inverted Microscope and Photographic Camera permanently aligned 
and mounted. This is for bright field work, plate size 5”<7’. 


AVAILABLE, 
Model GBILS for larger plate size 8” x 10” 
AND 


The new RESEARCH METALLOGRAPHIC EQUIPMENT 
for work with bright field, dark field and polarised light. 


Catalogs on request 
Sole Agents: 


MARTIN & HARRIS, LTD. 


(Scientific Department) 


Savoy Chambers, Wallace Street 
BOMBAY 
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